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AMPERITE Jnnouncu the BIQCESTBUYEHIEE 

in thz J^ynamic dinc£ iti 3tiCQpiioti / 


PRESSURE 


GRADIENT 


Dvnnmic 


•UNI-DIRECTIONAL, new 

SUPERIOR ELIPSOID PICKUP PATTERN 


• ELIMINATES FEEDBACK 

TROUBLE BECAUSE IT HAS LOWEST 
FEEDBACK POINT OF ALL DIAPHRAGM 
TYPE MICROPHONES 

•FLAT RESPONSE, free 

FROM ANNOYING PEAKS, GIVING 
STUDIO-QUALITY REPRODUCTION. 

The P.G. diaphrdgm follows air particle velocity where 
cmpUtude is a GRADIENT of the PRESSURE. In ordinary 
Ucle'Tel'^H™’’**'"**® ""ficled Irom loBowIng air par- 

according to modern 'ac^uLHc''^prin*dpfes''*RuggJd not aHecred"b*^'^T'’°"* actually hear the dilferenee. Case is designed 

OUTPUT, —55 DB. ^ Hugged, not affected by temperature, altitude or humidity, HAS UNUSUALLY HIGH 


HAT tfS^ONSf 

Of Ko dynamic 


switch, cable cL?ector°°25-*‘wble.^arromJ Knish^LlST^SaloO* (‘"T'l With 

model PGAH LPGAL. 200 ohms,. Por soeech and mustc. 20 SOOO C.P.s"swS."cLe connector, 12- cable. Chrome. LIST S25.00 


COMBINATION VELOCITY-DYNAMIC 

ACHIEVED WITH 

ACOUSTIC COMPENSATOR 

An exclusive Amperite feature; fly mov¬ 
ing up the Acoustic Compensator you 
change the AMPERITE VELOCITY to a 
DYNAMIC microphone without peaks. At 
the same time you reduce the back pick¬ 
up, making the microphone practicallv 
UNI-DIRECTIONAL. 

WITH ACOUSTIC COMPENSATOR 
MODEL RBHk; RBMk (200 ohms) with 
switch, cable connector. 

Chrome, LIST $42.00 

RSHk; RBSk (200 ohms). Switch, cable 
connector. Acoustic Compensator. 

Chrome or Gunmetal. LIST $32.00 

_WRITE_F0B FREE SALES AIDS PmPER/TE (o. 



AMPERITE KONTAK MIKE 

Puts Musical Instruments Across 



So beautiful is the tone produced with the Konlak 
Mike, that it was used iii the Philadelphia Symphony 
to amplify a mandolin solo. Gives excellent results 
with any amplifier, radio sets, and record players. 

MODEL SKH (hi-imp).LIST $12,00 

MODEL KKH, with hand volume control.. LIST 18 00 

extra .List I'.SO 

FOOT PEDAL, for making beautiful 

crescendos .LIST 12 00 

561 BROADWAY, N. Y. U.S.A. 


±MMPERITE 















i’ll try, MARY, 

I LL take it ^ 

hoaaC Tonight 


^ bill.vou're always 
TOOLING WITH RAPlO- 
OOR 56T WONT 
WORK — WILL 
YOU FIK IT ■! ^ 


5 aY- where 


7^^EiXo^OT-\^ERE V6 
'fOU SEEN lATELY" 
ANI) where t)ll) yO}! 
LtARN ^ 
anything ,‘5551^ 
ABOUT («1H 
. •RAPID 7 V 


WE MEN STUtTY^NO ^AOlO AT HOMt, ©ILL, 
WITH THE national RAmO INSTITUTE. YOU 
OU&HT IOTAKE THEiI^.COURSE; IVE GOT 
A GOOl> t?At>lO JOB NOW. LCTJ MAKE A 
CIRCUIT 0J5TURBANCE TEST-^TAirrtN6 WI1 


“piP YOU UEAT^N 
THATTE^TT lTi& 
i A GOOt> ONET 


+^ELLO, BILL-GOT A 

'Tough on£ 
\ TOT^X*? 

\^v A let MH 

[ HELP YOU 


\ CANT ^iNO OUT 
UJHAT'G WPONG 
GUE55 IXL MAKE A 
TOOL Of 
MY^ELf 
WITH MARY 


aviation bapio, pouc£ 

KAOIO. TCLEVISION, 
ELtCTT^ONtC CONTROLS- 
-RADIO IS SURELY GOING 
PLACES. AND THE 

^ national radio 
■ institote h^s trained 
W HUNDREDS OP MEN 
/v TOR JOBS IN RADIO 


I'M CONVINCED NOW THAT THIS 
COURSE IS PRACTICAL AND 
complete. I'll enroll nqW^^ 


I've seen their aos 

BUT I NEVER THOUGHT I 
COULD LEARN AT 

HOME--I’LL 
MAIL their y 

COUPON RIGHT / 


here's the trouble.B lU, IN THE 

TinST t.p. AMPLIFICATION STAGE. I 

UARned that test even before 
I started taxing the course. 

OlLL. 'DESCRIBED IN A 

tree LESSON WHICH THE 
"NATIONAL RADIO INSTITUTE 
SENDS VOU WHEN 

\ YOU mail a 

V ' COURON TROM 

< ONE OF THEiR ads 


OR GET A JOB ^ 
WITH A RADIO 
broadcasting or 
transmitting . 
STATION 


AND THEN I CAN MAKE 
REAL MONEY FIXINO 
RADIO SETS ^_^ 


OR INSTALL AND SERVICE 
LOUO SPEAKER SYSTEMS 


it certainly is 


¥ thanks: I 

EASY T«> Ll 

\ n.r.i. way. 

] A FEW MO^ 
' AL’RtAPY MP 
-THU |PA«E TIM£ 
WORK ISG«E.^T 
TUN and 
( TRETTV SOON 
VLL BE ready 
L TOK A Full 
V TIME JOB 


tOU CCHfAlNLY KNOW 
“RAOtO. SOOftOS AS 
COOP the OKY 
I BOUGHT iT. i 


I will send you a Lesson on 
Radio Servicing Tips FREE 

TO SHOW HOW PRACTICAL IT IS 
TO TRAIN AT HOME FOR 


GOOD JOBS IN RADIO 


J. E. SMITH. Pristdent 
National Radio Institute 
Established 2 S years 


I A snreU! Badio equipment: shuw >i»: 

to rf» dtut experiments, httlld circuits 
T 1 i» "O 'It tr.Hiiinii niotlmd makes learnliiy 

h . Intifi sthiC. faselnatins. practical. 

I , 1 » vote mure than M' J^esion Texts extluslre 
ly to Ttlc\M"n. and rover 'rclcslslon fiimla- 
fiictitals tliormiclily In m.'" t’oiirsc. 


ova WO«qif< frRE OVER. 
I HAVE A GOOD JOB 
NOW. AND THERE '5 a 
BIO FUTURE AHEAD 
FOR US IN 

RADIO . 


OH Bill- I'm so 

OLAD I ASKED YOU 

-fo FIK OUR radio. 

iT GOT YOU started 
THINKING about 
RADIO AS A CAREER 
ANO NOW YOU RE 

GOING 

60 FAST / 


Clip the coupon untl m:iu it. i ni 
cerUin I can train you at 
your spare time to be n Radio 
nIeJan that I wiH send you a sarr 
lesson free. Examine it. read it. 
how clear and easy it Is to imder^tr 
See how my course is planned to ! 
you Ket a ^ood job in R:«Ho. a .'ov 
RrovrinB field svith a niHirc. 
needn't give up your present p<l». 
spend a lot of money to hecom 
Radio Technician. I train yun at n 
in your spare time. 

Jobs Like These Go to Men 
Who Know Radio 

Radio broadoasiliur <niploy Ti 

clans as otxtrsiors an 1 ni :iinirnai.<-e 
and PAi well. Itudio maunraoiitrf ■- 
ploy •C'^tfrs. insnett^'f . ^orrln nun 
cood'pay Jobs wiiti opportnti i' 
vancemenl. Raillo jobbers n x’, 


He has dirwied ihr ‘rain 
ing of more nirn for the 
Tladlo I 

(tf'.e 


You 

Get This 
Professional 
Servicing 
Instrument 


Th ... iirm nt makca prai t icall.v ;ti 
<,'11 will -.1 .lle .1 upon iu make Hi 
•Jirvin- u >rk ui. buth .'^pare tutu 
ti.ju. ; r II ai. b. 11 .1 i.ri tl- 
or rat ii- l * ";r «■ -P ‘'-‘H • 

nr»*< .\.l'. :i!i I l’.‘‘ voliatie^i anti i r 

I -IS rv.ilstani" : h ..<• i multi-hanil '■ 
t>»r niictiliig aiiv ; ul*! tir a» u 1 


in. rresiucin. — 

^adio Institute. WashinOton. D. C. 

Smith-. .Mail me * 

1.00k ‘UlHi Keui4rd^ In Uadlo «hirh tell 
full lime ophorlnnliies anti fViilalns >oul .'I 
home to ho Itadlu Techuiolans. (Yo salesiuin 


Get Sample Lesson and 64 -pagc Book 
Pree—Mail Coupon 

Art io,l.tv M.nU now fi.i 

Art 0 , 1 . ^ r. n«ov. riti-v j-o 

Tiuw poiMi «iii NIL 

tiMto opnorltmtlie?» at»*l tlio-...- 
Television: tell ah<»ul mv ' ‘/’n so t y' ' 

,nd Tolcvltlon; yhow '•'*■'5’^,,.J*;’Vfl: .minif 
men I tnlne<1. lelMne whai tPey an .loml, 
"m"o.ar.u’Ir Read mv mone.N »».->rk am*emetti 
Find ..'It wl .M R.-*dlo offer.<4 y«n. Mall ' 

(n envi-O jK* or naOe Ou Oi-niu- |...-t. :.r<l 

j F smith. Preddent 
0 ^* 01 . OMX. National Radio Institute 
W.Thinoton. 0 . C 
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♦ MAiLBAG* 




MORE V.-T. VOLTMETER 

articles 

Dear Editor: 

Quite often, in service articles, the 
vacuum-tul»e voltmeter is recommemled to 
the Servicemar as a very worthwhile addi¬ 
tion to the hench. But material on the con¬ 
struction and use of such equipment has 
been limited. How about some articles in 
Hudio-Cruft on this subject in the near 
future? I have found the articles on “Servic¬ 
ing Orphans and Private Brand Receivers” 
very helpful and I am keeping them in a 
folder where they are handy for quick 
reference. 

Kenneth K. Bi ruckkr, 
UultimorCt Md. 


UNBELIEVABLE 




but T'ruel 


The Famous 

MEISSNER 


ANALYST 


Completely Wired and Tested 
R»adv to Ooerate 


Dear Editor: 

In reading ovt‘r many of the magazines 
und the trade papers, 1 notice that there 
has been quite a good deal of (liseu.ssion 
with regard to “signal tracing. Much of 
the comment appears to pooh-pooh the idea 
of using any elaborate method such as is 
advocated by the Rider philosophy, while 
old and die-hard Servicemen loudly attest 
their ability to service sets with no more 
than a volt-ohmnieter. On the other side 
of the picture, we have the men who, 
equally vehement in their condemnation of 
the oppo^ition. refer to non-believers as 
“screwdriver mechanics.” 

It seems to me, in view of the above 
statement.-, that there must be a middle 
road which the majority of us may take. 
First step is to have adequate basic test 
apparatus <tf high (juality, a tube tester, 
volt-ohmmeter, signal generate-. Next, 
either a ‘‘signal tracer” or a vacuum-tube 
voltmeter. Finally, an oscilloscope and fre¬ 
quency-modulated generator, adding ^arious 
other pieces of e«pui>nu*nt as le.-ources 
permit. 

Nobody, as yet, seems to realiz<‘ that many 
service businesses just can*t afford expen¬ 
sive apparatus. The result is that some nien, 
lacking elaborate equipment, become very 
resentful of their more fortunate fellows 
and write nasty letters. The whole que^- 
tion, then, seems to be economie. 

Incidentally, where will the men who de¬ 
pend on test apparatus to do their thinking 
wind up when, perhaps under war time con¬ 
ditions, they must do a job and do it 
(luickly ? 

VVii.i.ARD Moonv, 

Xctv York City* 


HERE’S YOUR LAST CHANCE! 


RE "RADIO DOCTORS' CODE" 

Editor's voir: To get the gist of the 
fcdlowing letter reail “Ra<lio l>octors ( o<le 
on page 162 of Sept. 1940 Rudio-Craft. 

Dear Vic: 

Here is anrpther bird who thoroughly 
agrees with you. This same subject has been 
on my mind for 7 years now, but it seems 
that there i.s nothing that can be done about 
it unless we have a strong-arm squad out 
to enforce rules and regulations. 

Evidently we have more mice than men 
in the radio indu.stry; however l am willing 
to take another crack at it. If agreeable 
with you, I cun cooperate from the New 
York area in attempting to clean up all 
the undesirables in this industry and to 

RADIO-CRAFT for NOVEMBER, 1940 


Before making eliange- in tool- anil -hop 
e4|uipi)ieiit to prepare lor inaniifacliire ol 
new inode!'', we have ileeiiletl lo gi^e tin 
Seivicemaii a "break*' h> offeriiij: the 
pre.-eiil model AN MAST al a .-iib.-lanlial 
ledurlioii in |»rice. Thi- i- tlie identicid 

TIME PAYMENT PLAN 

The romplele Meijwiner AN.VLYST. wilh full 
set i»f l.'t RCA tubes, may be purchased with 
a small down payment and the remainder in 
eaay monthly installments. Ask >«ur Jobber 
about the Meissner Time Payment Plan. 


...-tnim.-nl lhal h;.- -ol'l l>> 'll*' 
in kit lorm, le.-;- Uibe.-. at Sbd Net. 
lime and money saving aliilit> ctiii not he 
-nrpassed. \sk the man who i- using one. 
Gel in i>n this remarkable offer at once. 
>i*e \oiir .loldier TG!) \A ! 

1941 CATALOG JUST OUT 

The new Meissner General Catalog is now avail- 
able. Lists complete receivers, kits,^ replacement 
coils, and hundreds of other daily need.s of 
the serviceman and experimenter. Send a postal 
rard for yoiirs TOOA^ ! 


ADDRESS DEPT. C-ll 


2 by 


Yes, this d-part article in the March, April 
and May, 1940. i.<sue.‘« was well-received by 
Radio-Craft reailers. What other topics do | 
vou suggest w'e cover which aren t alread> 
covered in availaMo literature? The editors I 
do not profess to be clairvoyant, so tidl its 
whaFs on your mind. 


SIGNAL TRACING 


for only 



































•MAILBAG* 


* Men with radio training are Jucky today! Great 
opporiuniti^ have opened up with the National 
1 eiense activities—more radio jobs in indUatry— 
niore work for service men^and best of all. 
thousands of new radio jobs that are provided 
for in the Army expansion plans. 

ARMY PAYS A PREMIUM! 

A’orps. Meohsnized Caraliy. 

I o-«t .Ufillerj. nehl Artillery. Infantry, Tank rom- 
panlrs—in every branrii of the scrrlce men are needed 
with radio and elecjricaJ training. Tliese men eommaml a 
Premium in nay and In riiiik. In fact, those who reach too 
rink as non-commissioned oftlcer^ get 6 timet more than 
a priraie « base pay! 

^ *■*‘^*0 fundamentals 
I!u**«*» RANK to you, whether yon art plan¬ 

ning to enlist nmv or wait for conscription. 

PREPARE NOW! 

* 2 famous Gliirnrdi self-training books, you 

«-n qoickjy and easily get the \aluable radio background 
rli.ii will mean so nnicli to yon. Riglit now In your spate 
riiiu- in your o«ii home yon can— 

IIARN RADIO 

ind SERVICE WORK with M 


RADIO PHYSICS COURSE 


inako it possible for the honest radio man 
to make an honest and clean living:. 

As far as the public is concerned, they 
will save money and finally be able to have 
an honest-to-j^oodness job done for a 
change. It is a won tier half the radio men 
working: aren’t thrown in jail by this time, 
because there are many things to be taken 
up, and I don’t know how you feel about 
this yet. Let me know what you want to 
do about this and I’ll give you 100% 
cooperation. 

Irving Horowitz, 
Brooklyut S\ 


-si 



»72 PACES 
S08 ULUS. 
PS6 REVIEW 
QUESTIONS 


BASIC FUNDAMENTALS 

Here’s your start in Radio! If 
you are a beginner, this one 
bir alMnclusire, fchort-ent. 
felf.Instruction book of nearly 
Pages with over ."iOti 
Illustrations will give you a 
thorough training in the Im- 
P^ant fundamentals of Elae« 
trlcity. Radio. Sound. Teievl- 
Sion. Cathodo.Ray Tubes, etc 
—all the essentials, all the 
background you need for a 
complete radio knowledge. 

.No math—no previous training 
necessary It starts at the 
very bogl^ing, teaching ymi 
j 11 about Daevieity first. And 
you can learn it all easily 
by yourself at home, in spare 
.r"** PWws 
the 856 self examination 
Review Queatlons. 

USEDBVARMY AND NAVY 

Heeause Ghlrardl makes every- 
ihlng so cryatal . clear and 
easy to undorstand. this very -- 

Wavy, Marina Corps. CCC Comps, and by more radio 
-chools and students than any other radio book' 


MOaERN^i^SEflVIClNG 


LEARN HOW 

with this! 

Thie famous Ghlrardl book will 
reach you how to test and service 
all types of electronic and radio 
equipment. It’s an illustrated 
ISOO-page "gold mine” of aerv 
Icing knowledge. 420 pages ex 
Plain all types of servicing fast 
Instruments — how they work, 
hw constructed, bow to hull.! 
them, how to use them. Then 
000 more pages give you a 
complete step-hy-step procedif; 
course In trouble-shooting, test. 

• np aligning and repairing all 
makes of radio ^ets and other 
electronic devices. The very 
latest advanced sclentiflc Factory 
Methods of trotthle shooting md 
rrnafrmg are explained throttgh- 
out. Tou learn service work 
easily at home with 720 sHf- 
cvamlnation review question^ to 
check your progres*. .......w*. 

return them and your 
money wijj pa refunded if you're not complotely satisfied! 

■■ "MAIL COUPON TODAY!* -s 

* Money Bach Ouarantce: ■ 

I § ,r s 

I Name . R 

■ Address . | 

■ CIlv . ^ _ 

3 riease ^nd FURR deMfipitvc iiteniturc' * 

Im m sWONEY BACK IF NOT SATtSFIEDa . J 
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RE "RADIO WAR INVENTIONS" 

Dear Editor: 

Rc Rodio War Inventions,’* Sopt. issue. 
After writing to almost everyone in W'ash- 
ington in an effort to learn Where I could 
send my idea for a military device, I finally 
received, from Sen. Robert A. Taft, this 
morning, a letter addressed to him by 
John D. Riggers, Acting Chairman®, Let¬ 
ter advised me to write to National In¬ 
ventor’s Council, Room 7422. Dept, of Com¬ 
merce, Washington, D. C. I did! 

Hope this information pleases you as 
much as it does me. Don’t thank meWthank 

Bob Taft of Ohio; also the others who 
finally woke up. 

♦Mr. Knudsen is the Big Boss. 

Natk Silverman, 
Lorain, O. 

HE LIKES US 

Dear Editor: 

Let me express my appreciation for your 
splendid magazine, I would also like to add 
my two bits and say keep Radio-Cmft for 
the Serviceman. After reading Mr. Freed¬ 
man’s excellent article on how to make a 
Simplified Practical Signal Tracer, I feel 
like asking for more. I refer to his sugges¬ 
tion at the end of the article, adding an 
R.F. tuner, and V.-T.Vm. using a 1 ma. 
meter. If you think such an article w'ould 
be worthwhile, and could induce Mr. Freed¬ 
man to write it I would appreciate it very 
much. How about another True-False quiz 
by Mr. Freedman? and maybe some more 
after that. 

R. B. Gough, 
Bloomfield, Conn. 


TROUBLE WITH V-T VOLT¬ 
METER ARTICLE 

Dear Editor: 

I have built the V.-T. Voltmeter by Turner 
in the June issue of Radio-Craft. Would 
you please tell me why, when you short 
the A.C. input, the meter will read about 
0.4-ma. after it has been set at zero? 

Everett E. Cox, 
Kansas City, Mo. 


This letter was forwarded to the Author, 
whose reply follows: 

Dear Mr. Cox: 

When the A.C. input of the instrument is 
shorted (as when the test prods are touched 
together), the positive pole of the bias cell 
is connected directly (with the range selec¬ 
tor in the 1-volt position) to the diode 
plates. The increased static indication is 
the result of impressing this D.C. potential 
upon the diode. On the higher voltage 
ranges, the cell would be connected around 
to the diode through one or more resistors 
of the input voltage divider which would 
reduce the false reading considerably. 

Rufus l». Turner, WlAY 

FROM A NEW ZEALAND READER 

Dear Editor: 

For some time past I have been going to 
write you and congratulate you on main- 


excellent magazine as 

Radio-Craft, 

I am a radio Serviceman working for the 
largest radio retail firm in our city and I 
am always interested in the excellent radio 
service and public address articles in the 
magazine. 

I ffet my copies from my newsagent regu¬ 
larly and the April issue in my opinion is 
the most outstanding of any issue pre- 
^iously published—there seems to be about 
twice as much information in it as usual 
and I like the new “streamlined” idea. 

Like Frank Mills who writes in the April 
issue against xmitter articles, I believe 
there are plenty of other magazines cater- 
infT for the xmitting fraternity and Radio^ 
Craft would lose its identity as well as de- 
priving a great number of Servicemen of 
the excellent material which inspires them 
to move ahead and become better tech¬ 
nicians. 

I personally have derived a great amount 
of benefit from Radio-Craft and I am keenly 
mter^Fted too in the Public Address articles 
by Shaney and the other fellows. 

If the magazine can be maintained at the 
level of the April issue it will be doing a 

great job. I too am a ham—since 1926_I 

like Frank Mills, am unbiased. 

Keith Hane, Ex-ZL2FT, 

8 Karaka St., * 

Palm. Xtk., 

Sew Zealand. 

AN UP-AND-COMING 
SERVICEMAN 

Dear Editor: 

I have been servicing radios for about a 
year-and-a-half, and I learn more every dav 
along that line of work. 

I have been purchasing Radio-Craft 
at a newsstand and let me tell you I really 
enjoy the magazine very much. I have been 
taking the magazine for the last 10 
months, and it’s very interesting and also 
a great help but some of the things are as 
you might say above my head as yet. It’s 
very interesting to read the different letters 
in Radio-Craft magazine from different 
ijcrvicemen discussing different questions. 

John W. Burger, 
^Vestphalia, Kansas. 

from a JAPANESE READER 

Dear Editor: 

r have very interesting about Supersonic 
note, and the communication with it, Dear 
Editor, Please expornent details of new 
superior and relishfull study at your coun¬ 
try ill me Radio-Craft Mag. 

The electric musical instrument is highly 
appreciated also. 

Yours faith full subscriber, 

SiCETAKA MaSUDA 
No. 421, Fujikata 
Tsu-Ski, Miyeken 
__ Japan, 

We d be some pumpkins if we were equally 
as good in Japanese, all right. We will try 
to run an occasional article on supersonics. 
Also we will continue to record radio’s vari¬ 
ous developments, including those in elec¬ 
tronic music.— Ed. 


INCREASED GAIN FOR 
PUSHBUTTON SETS 

Dear Editor: 

^Vith the advent of pushbuttons for 
tuning many manufacturers cut down on 
the K.F. sections of their receivers in order 
to avoid the complications and added cost of 
tuning extra stages with the buttons. 

This, of course, caused a lack of selectivity 
and overall poor performance. Diagrams A 
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and B show how this has been overcome 
without adding to the button-controlled cir- 
cuiti>. 

Iron-core coils are used which retluce ad¬ 
jacent-channel interference considerably. In 
diagram A, the resistance-capacity coupling 
has some selectivity besides adding greatly 
to the gain. This arrangement will provide 
more gain than will an ordinary tuned cir¬ 
cuit at the mixer. 
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Diagram B makes use of a different 
method of coupling. Coil L2 is an untunedi 
close-coupled transformer with an iron core. 
The resistor across the secondary is to 
broaden the response. The resistor in series 
w'ith the primary is also to prevent reso¬ 
nance peaks. The better coupling that the 
transformer provitles results in a greater 
gain than the arrangement of diagram A. 
(I^hilco is using this system to restore selec¬ 
tivity without adding to the circuits for 
the pushbuttons to control.) 

WlI.LlA.M Boydston aMILLKR, 

Ldf/Hiia If ear fit C«/f/. 
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THE CHANGING SCENE 

Dear Editor: 

Eventually, when all good things come 
to pas-^, a radio Serviceman will he paid for 
hi.'^ work without being asked, “All that, just 
for labor?” And if he is the subtle type, 
and does not charge outright for labor, he 
will not ’he asked, “Why rfoea a condenser 
cost so much?” 

This great future day, when it comes, 
will find the radio Serviceman or dealer 
ordering tubes which will not be superseded 
by iluplicatc types before delivery. Further¬ 
more. his prices ^vi^ not be beaten down 
by cut-rate advertising of large distribu¬ 
tors engaged in retailing. The Serviceman- 
dealer will, moreover, in this magical fu¬ 
ture, find that railio sets are not sold to 
him at a high price only to be dumped on 
the market 2 months later, wiping out his 
chance to realize a profit on his investment. 

The Serviceman-dealer may even be so 
ridiculously fortunate as actually to wit- 
the non-participation of big electric 
ptiwer companies in the retailing of radio 
receivers an<l home appliances. He will then 
begin to make some money, and it is to be 
hopcfl the shock w'ill not prove fatal. 

Finally, if radio sets are ever again built 
to last, he will be amazed to the point where 
he will be rcnderetl speechless. And if the 
guarantee period on a tube extends more 
than 90 days, or possibly is lengthened to a 
year, he will definitely become a Sphinx. 
If the same applies to radio sets, then he 
is just a dead pigeon. 

Willard Moody, 

A'cu; York City, 
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. . . it is usually the private 
individual who crashes 
through with important 
inventions 


RADIO 

FOR 

DEFENSE 


I HAD occasion to speak before on the tremendous value 
of radio for the country’s defense and wav purposes. Theie 
is hardly a science today of greater importance than 
Radio with all its ramifications; during the coming 
months this importance will tend to grow, 

I find it necessary to come back to the subject time and 
again, because the average pei’son, and fretjuently, radio 
men themselves—because the>’ think they know too much of 
the subject—hypnotize themselves into believing that every¬ 
thing worthwhile has been invented and that there is no 
room for improvement in the art. 

Independent radio workers also, are apt to lose interest 
in radio research work, because of false propaganda which 
makes them believe that the only worthwhile radio improve¬ 
ments and inventions nowadays come out of research labora¬ 
tories owned by our big radio corporations. 

This reasoning is altogether faulty, and does not jibe with 
the actual facts. While it is true that our big corporations 
do maintain vast laboratories and spend fortunes in develop¬ 
ing new ideas, it will be found that ordinarily these inventions 
tie-in with the corporation's own developments and their own 
business; only rarely are new inventions that prove of untold 
value to the country developed in such laboratories. As a rule, 
all research laboratories are maintained for definite purposes 
and research work is nearly always in a given direction. 

Research workers in commercial laboratories rarely stray 
far afield because their work is already cut out for them and 
they must limit their activities to operations directly related 
to a specific result. It is true, that this is not so much the 
case in university laboratories and here the research men 
have more freedom, but even here, the laboratory personnel 
is not permitted to work on any and all ideas which might 
pop into their heads. 

The private individual has no such limitations and he can 
work on anything and everything he wishes to. If he has the 
time and ingenuity and equipment, the sky is the limit. For 
this reason, it still holds true that the private individual is 
often far ahead when it come.s to original inventions and the 
past record shows that it is still the lone worker who is able 
to satisfy himself and his ambition, and it is usually he 
who crashes through with important inventions. 

A list of the following, which does not by any means 
exhaust the subject, proves the point. Not one of these in¬ 
dividuals was working for huge corporations at the time 
he made his invention, yet all these radio inventions were 
important ones. 

Gugliclmo Marconi Numerous Radio Inventions 

G. W. Pickard . Crystal Detector 

Dr, Lee de Forest Vacuum Tube 

Edwin H, Armstrong Superheterodyne 

Philo T. Farnsworth. . . Television Tube 
I do not think conditions have changed very much, and 
it is my firm conviction that this trend of private invention 
will continue almost indefinitely. 

I am also ciuite certain that hundreds of patriotic individ- 
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uals will, in our present emergency, come out on top and 
produce a new crop of radio inventions, the same as was 
the case in the past. 

History has proven time and again, that any national 
emergency always proves a tremendous stimulus on inven¬ 
tions, ami this period in our history, I am convinced, will 
not be different from those of the past. Radio is such a vast 
domain, and is so closely interwoven with our complex 
Machine Age, that it would indeed be a miracle if no great 
radio inventions were to come about during the next few 
years. 

A tremendous job remains to be accomplished in our 
present preparedness effort. There is hardly a single instru¬ 
mentality that can be used for our national defense \\hich 
in some way is not closely allied with radio. Many problems 
remain to be solved and radio often proves the ke> to the 
answer. 

In V'Q past, history has shown that for every new weapon 
there has eventually been developed some form of defense 
mechanism. The airplane, and particularly bombing planes, 
so far remain a direct threat to all nations, while an effective 
answer to its menace has not yet been found. Antiaircraft 
guns are only a partial and incomplete answer, Aiiplane 
against air])lane also is not the answ’cr, due to the tremendous 
speed of the airplane itself. Even two countries well matched; 
with the same number of planes, will still be in a position 
to do tremendous damage to each other, because defending 
airplanes cannot be at all points at the same time, and as 
they can operate at different altitude levels their potential 
danger is so much greater. When two nations can oppose 
each other with the same tonnage, armament and speed in 
battleships, they can stalemate each other, or there will be 
a predictable draw'. But, two hostile airplane fleets, evenly 
matched, can still get past each other, inflicting immense 
damage on each other’s territories. 

I am certain that one of the answers to the w'arplane and 
bomber will be radio, or some radio instrumentality, perhaps 
allied with sonic other means not as yet know'ii or tried out. 
Listening devices to herald the approach of bombers today 
are knowm to be rather ineffective. Such information comes 
too late because in a few' minutes the airplane will have 
traveled’such a distance that the 10- or 15-minute advance 
warning w'ill have come to naught if there are no airplanes 
in the air at the time and near the region, and at proper 
fighting altitude, w'hen the attack is coming. All this means 
speed, and more speed, and radio will probably be the answer 
to the problem in some way in the end. 

This is only one of the major problems that will have to 
be solved. Entire books could be filled with other problems 
still unsolved, many of w'hich w'ill be solved by radio. 

Remember that radio is not just communication. Here is a 
list of what radio is doing today, and it is only a partial list. 
Even radio men, themselves, are apt to forget how' vast a 
science Radio is today. 

(Complete list w’ill be found on page 304) 
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THE RADIO MONTH IN REVIEW* 





< HEALTH RAY METER 
A new instrument de¬ 
signed by Dr. Robert J. 
Cashmen, assistant pro¬ 
fessor of physics at 
Northwestern University, 
is being used by rneteor- 
ologists and bioclimatol¬ 
ogists to record the in¬ 
tensity of ultra-violet 
solar radiation. Electric¬ 
ity generated when an 
ultra-violet light falls on 
a nickel disc coated with 
magnesium^ is caught up 
on 2 tiny wires suspended 
above the disc, and is 
then measured. 


WMCA, is s]M^(‘iiicalIy dosimuMl to 
5th column activities by revealiiif^ how they 
operate in the United States. ... A slice 
of the $15.0(10.000,00(1 (yei>, that's 15 billion) 
so far ear-niarketl for America's prepared¬ 
ness propram (2-ocean N’avy, 2-iniHion 
Army, and 50.000-plane air force) will go 
to establish 7 schools to train 4.000 radio¬ 
men and signalmen for the Naval lieserves. 
('ourses last 4 months. Student^ rate active 
duty .status, and grads become Radiomen and 
Signalmen, 3rd Class, with 3 months' 
optional active duty, ashore or afloat, with 
a titp j»ay tif $60 per month. The Arniv, too, 
is jdaimiiig new radio sehools. . . , 

Thitt tli’ futrf uivut (‘alls attc at Ion to 
the stoiroK^tit of Sigrid Schultz, WOR- 
Mutufil rtn-cespoudeut in Berlin, in a 
h road rust fr.nn Sazi-lnud, that Hitler 
conccilrs his Sticrcssm tcould have been 
impussiblf irithout the aid of radio to 
in a in tain sahsta ntiallg n ninterru pted 
ran tart irith (til units of the merhanized 
blit:krit g tnarhine, 

ABROAD 


L ast month the Sun da If Xeirs 
ol New ^ork earried a copy- 
righted artiele entitknl ‘'Boat 
Run by Radio, Onee U. S. Secret, Is New 
Hitler Weapon.” This illustrated article bv 
Sloaiie Taylor goes on to tell how well- 
convoyed Allied shipping, mysteriously sunk, 
actually was hit by remote-controlled, 
cxplosiyes-latien 16-foot motor Iannch«‘s, oi* 
Frrnlf ith„(>t. The.se unmanned launches 
Were directed to their objective—and their 
own annihilation—by an S-iiiaii crew in a 
seconil or control boat withiti telescojiic 
range. One of the ctnitrolling signals is 
capable of causing the destruetion of the 
remote-eon trolled boat if there seems to be 
aii}^ ilanger of the Ixuit ami its mechanism 
falling into the hands of. for instance. 
Knglaiid. (Ilamnioinl it] AMieri<‘a is gen¬ 
erally creiiiteil with dei>ioii>t rating the first 
craft of this sort around 1P2(I. j 

Singaftnrr, -- Radio-controlled planes — 
about the sixe of sniiill. Ainerieun flivver 
planes—are being userl at thi> stmnghobl 
of the British Racilic (Iefense^^ as targets 
for anti-aireraft gunnery praetiee. 

h tightnd. —A ‘*ra<lio searchlight'^ is re¬ 
ported by the New York newspaper PM to 
be in use by the British to detei't a]>proach- 
ing airplanes when they are yet scores cif 
miles away. The opinion was advanced that 
it operates on the priiU‘ii)le of the ^‘terrain 
clearance iinlicator” or rmlio altimeter de- 
\ eloped by Bell Labs, (and de^cidhed in a 
past issue of Hudin-Cnift). 


THE IRON HORSE > 
GOES ON RECORD! 

(Cover Feature) 
Robert Monroe, author of 
N.S.C.'s dramatic serial 
"Rocky Gordon," is Shown 
in New York Central 
Yards at Weehawken, 
N. J., recording the sound 
of locomotives and rail¬ 
road yards for the sound 
effects to be aired. 


The radio netrs” paper for hiofy radio men. An 
illustrated digest of the important happenings 
of the month in every branch of the radio field. 


"FATHER OF RADIO" 
IS 47 

August 24 was an im¬ 
portant date to the radio 
industry. It marked the 
event of National Radio 
Day and the birthday of 
radio's "grand old man'* 
Lee de Forest. Two hun¬ 
dred members of the 
radio industry threw a 
banquet for him at Chi¬ 
cago's Drake Hotel where 
well-earned homage was 
heaped upon him. Shown 
at the banquet scene are, 
left to right, William 
Halligan, Pres., Halli- 
cratters. Inc.; Dr, Lee 
de Forest; E. S, Riedel, 
gen. sales mgr., Raytheon 
Production Corp. 


1^.* SIR OLIVER LODGE. 1851-1940 
5jr Oliver Lodge, eminent inventor, scientist auth 
and spiritualist died on August 22 at his home 
Amesbury Wiltshire at the age of 89, Among tl 
rnany brilliant e*periments performed during h 
lifetime those relating to radio and electric! 
included research work on the conductivity, therrr 
and ®'«ctric, of metals and other substances; mutua 
and self-induction resonant circuits, and the radi 
detector later called the "Lodge coherer." His e: 
periments eitended Hertzes demonstration of Mai 
well s electromagnetic theory of light. Lodge ei 
riched the radio art with his Inspired researche 


Television was Used, for the livst time, 
foi- peueetime recruiting when the Army 
Recruiting Puicnni in L(,s .Angeles inducted 
a gi'ouj) (if recruits into the service before 
the tele\‘ipiou camera.^ of Don Lee Television 
station W6XAO in Los Angeles. This **Uncle 
Sam Wants Aou” television program la.sted 
1 hours. . . . The jirograin *'Hands Across 
the Sea” regularly broadcast over Inter¬ 
national Shortwave Broadcast .station 
W’Rl'L in Boston, and beamed on England, 
is rejiortcdly doing a great job of bolstering 
nioi‘:de of overseas bomb-harassed listen- 
ers-in on Il.Tti and 15.25 me. , . . "Trojan 
Horse,” new sustaining i>rogram over 


PREPAREDNESS 

U NCLE S.A^r is now finding 
that jioacethue developments 
in the liruad Held of radio 
are of inestimable value in the work of 
"safety first" mobilization of our defense 
f.H fhtie'-. 

For cxam]de, bust month WOR Trans- 
sc-rii ti-'ii Service recorded four 1.5-minute 
di'^ky of talks, urging enlistment in the 
I . S, Aimy aii'l Navy and training camps, 
by Col. Frank Knox. Secretary of the Navy; 
Robert Patterson, Ass’t Secretary of War; 
Col. Ihig^h S. Johnson; and (‘ol. Julius Ochs 
Adler, civilian aiil to the Secretary of War. 
The tdatters were shipped to over 200 broad¬ 
cast stations as sustaining ftuitures. 
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•THE RADIO MONTH IN REVIEW* 


Loynlox. —i’crhnps ihv fiiM Aimritan 
**radio casualty*’ case \Vas that of John 
Steele, WOR-Mutual’s London commentator, 
who collected a bomb splinter while a 
dash from the 5tudi(>s durinir the 

height of a German air raiil. 

Noncaih —A Nazi court at Oslo last month 
tlealt death sentences to 3 Norwegians, (’ol, 
Lund, Medical Olheer Solem, and a Mr, 
Kngduhl, said to have been eonvicteil of 
maintaining a secret broadcasting station, 
/,.V.5. reportetl. 

Swedev ,—The Swedish Ericson Co. has 
marketed an inexi)ensive air raid alarm- -a 
doorbell and special fittings—whieli plug:* 
into the regular lightline ami can be auto¬ 
matically operatctl by a slight riM* of line 
voltage at the power house. (The ri>e is 
too slight to endanger other apparatu'^ i-n 
the line, such as a radio set, ete.l 

F.M. 


COLOR TELEVISION 
Dr, Peter C, Goldmark, 
C.B.S, chief television 
enairieer, is shown at the 
still projector of the 
color television device 
which he invented and 
which was recently dern- 
onstrated before the 
press. The same fre¬ 
quency band width re¬ 
quired for ordinary black 
and white images can be 
used for color television- 
it is possible that in the 
near future a simple at¬ 
tachment may be sold 
which can be attached to 
standard black and white 
f»levision sets to permit 
them to receive color 
images. The present film* 
scanning equipment used 
with this system employs 
16 millimeter film taken 
at 64 frames per Sec. but 
run at 60 frames per Sec- 
Image has 34) interlaced 
lines. 



L ast m<»nth the ti.tid ef Fre- 
((ueney Modulation station 
applications in the hands of 
the F.t’.r, jumped 25 more; total, waiting 
for the green light: 150. Some of the appli¬ 
cants plan to (>i)erate statinns e>liinated Ut 
have a servi<*e arm up to about 3r>.0(i(,l sq. 
miles, A score ace now r«‘gulacly <>n the air. 

Is New York i ity going to let (»tlier cities 
pknieer the path id' F..M. police-radio 7 
Latest city to vote for F.M, is the ( hicago 
I’olice I)ept., which is'^ueil sjiees. bids 
i»n 200 F.M,-equipped li-way sqiuul ears and 
16 fixed-loeation station.s, . . , Time maga- 
y.ine last month took time out to analyze the 
status of F,.M-, under the title, “F,M. By 
Stages,** The article olfered the estimate 
that 5.000 frequency modulation receivers 
have .so far been soM. ... A total of 42 
large F.M. stations may soon he joineil in 
a coast-to-coast network! Here are ki'V 
station owners, <'te., in the pngocted set-uji, 
scheduled to he in ojieration in 1!M1: The 
Yankee Network, Boston (John .'4hci>ard, 
3rd); KVOO, I'ulsa, Okla. (Win. Way); 
KXOK, St, Loui<, Slo. (Elzey Uoherts); 
WTMJ, Milwaukee, Wis. (Walter Damnr); 
WSM, Nashville, Tenn. (Harry Stone); 
WSJS, Winston-Salem, N. (G, Gray); 
and, H. L. Fcttey, Iai.< Angeles. Calif. 

SOUND 

C llL'CKI.K, ehuekle. Last month 
or maybe it was the month 
before—W.L.W., in what was 
practically a tidal wave of ecemomy, said 
something like this: *'Xope, no public ad¬ 
dress trucks during this campaign. Too 
expensive.'* But last month International 


News released a photo showing morning- 
glory tnuk-lomlsi>eakers going full blast ns 
Wendell addressed a huge audience in 
Juliet, Ill. Confidentially, Mr. Willkie, di<ln’t 
that 1*..\, system help speed your recovery 
from that s<»re throat condition you had'.’ 

Aero-Voi<'e. hew recording company in 
New York I il,,. has a mobile unit for 
making sp<tt recordings anywhere, . . . The 
m*w .$:{,(UMi.0(iO reereatlon project at Heean 
Beach, New London, Conn., is said to have 
(he nui.'-t elahocate sound systi-m in the 

United States, It’s a W.K. job.V cat 

with impaiceil hearing has l*ee!i e<|uippe(l 
with a hearing-aid, stated The helta fic- 
poi'ter ((ila(lslt»ne. Mich.) la^t munth. and 
sportcil an illu-^tration to prove it. . . . 
Here’s how WTMJ, the MHmnnkec 
station, answereil the f(uesti((n of lu*w to he 
in 2 place- at the same in.-tai.t. F'liiding 
that the city’s supt. of scimols \vc»u!d not 
he able to leave a hroailca-t at WTMJ in 
time to attend graduating clas>es at Mil¬ 
waukee’s high school, the school set up it" 
r..A, sy.stem in the school auditorium ami 
fed the sy>teni with the supt.'s radio ^peeelt. 
as iiart of the giaduation exi’Ct 

l’;iul H. Tartak, pre<. tq' On fo rd-I'artak 
Radio (orp.. last month annouiuetl hi- 
aequisition <if a substantial interest in 
United Teletone Corp, Both companies will 
continue marketing their resp<'tti\e line-; 
of loudspeakers. . . . Kadio Dailtf i ecov»ls the 
suggestion of an Ohio piddieatinii that 
Wendell L. Willkie use as a play on the 
well-known - radio station slogan ‘’WLW— 
The Nation's Station,” th<’ political slogan 
“W.L.W.—Jhe Nation's Choice.” 



"PHANTOM RAIDERS” 
"Don’t conne any nearer” 
. . , Joseph Schitdkraut 
holds off enemy gangsters 
while he prepares to 
operate a shortwave set 
that will blow up a 
freight ship miles away, 
in "Phantom Raiders', 
new Nick Carter adven- 
tere, featuring Walter 
Pidgeon with Jacques 
Tourneur directing for 
Metro - Goldwyn - Mayer. 
Frederick Stephan! is the 
producer. (See photo on 
cover.) 





RADIO POSTMISTRESS ^ 

Vivacious Jean Mu»r is tne only postmistress to date 
of the U. S, Antarctic Expedition- She is shown read¬ 
ing the fortnightly mail to the 59 men now snow¬ 
bound in Little America over G.E.'s shortwave radi^o 
station WGEO in Schenectady. Shortwave radio^ JS 
the only contact these men have with the outside 
world. Jean told them she was proud of the w<^k 
they were doing for our country in the Antarctic. 

(Photo on cover.) 



"550 ON YOUR DIAL” 

This automatic radio transmitter installed by the 
Halstead Radio Traffic Control System on George 
Washington bridge between^ New York City and 
New Jersey sends out traffic information to autoiStS 
at regular intervals. The messages are picked up 
on auto receivers tuned to 550 as specified on 
signs, (See photo on cover.) The traffic messages 
are recorded on steel tape and can be changed at 
will by police authorities by remote control. The 
message is magnetically recorded and erased. 
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•SERVICING* 


F.M. SERVICING PROCEDURE 

The following article contains the recommendations of a factory service 
manager o)i procedure for servicing frequency modulation receivers. 
Frequent comparison with well-known amplitude modidation service 

procedure is made. 


CHARLES E. ANGLE 


E very Radio Serviceman is vitally in¬ 
terested in the development of Fre¬ 
quency Modulation. Much has been 
written describing F.M. and how it 
works and it is the intent of this article to 
go on from there and point out briefly what 
the Serviceman’s problems will be and how 
they should be solved. 

FUNDAMENTALS 

There are 3 fundamental points to be 
remembered: 

(1) Broadly speaking, the methods to be 
followed in locating trouble and cor¬ 
recting it are identical with A.M. sets. 

(2) F.M. Receivers are high-frequency re¬ 
ceivers and must be treated as such. 

(3) The circuits arc essentially the same 
as A.M. circuits except that the 
Limiter and Discriminator circuits, 
and the I.F. and R.F. Alignment pro¬ 
cedures, are new and must be handled 
with great care. 

In any F.M. Receiver, the I.F., R.F. and 
Audio circuits are essentially the same as 
regular A.M. sets; therefore, service proce¬ 
dure will be essentially the same although 
some of the test equipment in use today 
does not have sufficient range to deal with 
the high frequencies and the wide bands. 
The minimum test equipment which any 
service shop should have is as follows: 

(1) A good signal generator (test oscilla¬ 
tor) with variable output voltage and 
a frequency range of 100 kilocycles to 
32 megacycles. 

(2) A wide-band signal generator with a 
sweep circuit of ±200 kilocycles. 
These will, undoubtedly, be available 
shortly. 

(3) Cathodc-ray oscilloscope. 

(4) Output meter. 

(5) Center *‘0” microammeter and a 2nd 
microamnieter with a “0” to 200 
microampere range. 

(6) A.C. and D.C. voltmeters with range 
scales of “0” to 1,000 volts or more 
and a resistance of at least 1,000 
ohms/volt. 

(7) Ohmmeter capable of indicating re¬ 
sistance from “0” to at least 10 
megohms. 

Note: The meters listed do not neces¬ 
sarily have to be individual meters. Many 
manufacturers of test equipment combine 
these meters into one combination unit 
which is very satisfactory. 

PROCEDURE 

Circuit diagrams, charts, instructions, etc., 
for locating and correcting trouble are sup¬ 
plied by the manufacturer and the usual 
procedure for such fault-finding should be 
followed. Remember, however, that these 
circuits are high-frequency, and the unit 
values and locations are very important. In 
fact, because of the high frequencies and 


TO PLATE OP 
lAST I.F. stage 



+260V. 


TOTUNING -■ 

INDICATOR RECnPER^ .04-MF. 100 MMF. (EAClU 


The Jimifer and dampdulatof stages of an F.M. circuit are Important points for the radio Servicemen 
to watch. This diagram is part of the Stromberg-Carlson Series No. 480 F.M.-A.M. sets. 


particularly the 4.3 megacycle I.F., regen¬ 
eration is very likely to occur. 

This regeneration may be caused by any 
one of a number of conditions. If it is 
necessary at any time to replace a part, 
extreme care should be taken to install the 
replacement part in exactly the same posi¬ 
tion as the part which was removed. When 
locating or correcting trouble, the wiring of 
the chassis should not be disturbed. The 
plate, screen-grid, control-grid and cathode 
of all tubes used in F.M. receivers must be 
bypassed to a ground point directly at the 
socket as « lony ground lead is a commo 7 i 
cuKite of i'egeneration in these circuits. 

Many explanations of the limiter and dis¬ 
criminator circuits have up]>eared previous¬ 
ly and it is not necessary to go into them 
in detail in this article. 

The limiter, in reality, is the last I.F. 
stage in an F.M. receiver and acts as an 
amplifier which is very easily overloaded. 
The primary jiurpose of this circuit is to 
limit the variations in the I.F. circuit ahead 
of it and to pass on to the discriminator 
a constant-amplitude signal. Thtf discrimina¬ 
tor, which also acts as a detector, converts 
the frequency deviations into amplitude 
variations. 

Trouble in either of these circuits can 
be located in the usual manner but realign¬ 
ment must be carried out in a new and 
diflTereiit way and it is essential that the 
manufacturer’s procedure be followed exact¬ 
ly. In fact, since alignment of frequency 
modulation receivers is carefully made at 
the factory with special equipment designed 
for this purpose, ordinarily no realignment 
is necessary. However, on rare occasions, it 
may be necessary and, therefore, a more 
or less general description of alignment 
procedure follows: 

ALIGNMENT 

Each I.F. and R.F. stage in frequency 
modulation receivers should be adjusted in¬ 
dependently and no overall adjustments 
should be made. If the receiver is not in 
proper alignment after adjustments are 
made, start over again. 

Adjustment of the discriminator circuit 
is made by connecting a center “0” niicro- 

RADIO-C 


ampere meter with a 1-megohm resistor in 
series across one-half of the discriminator 
load. The signal generator with an 0.1-nif. 
condenser in series is connected to the con¬ 
trol-grid of the limiter tube and the signal 
necessary for making adjustments is ap¬ 
proximately 1 V. The primary of the dis- 
criminator transformer is then adjusted 
for maximum reading of the microammeter. 
The center “0” microamnieter should then 
be connected across the whole discriminator 
load and the secondary of the discriminator 
transformer adjusted for “0” reading of the 
microamnieter. The remainder of the I.F. 
circuits are adjusted by connecting the 
output of the signal generator to the con¬ 
trol-grids of the various I.F. tubes, and 
adjusting both primary and secondary for 
maximum signal, making any slight read¬ 
justments necessary to produce a sym¬ 
metrical curve. 

R.F. adjustment of F.M. receivers is made 
at the point specified by the manufacturer. 
The center *'0” microamnieter should be left 
connected across the whole discriminator 
load and a “0” to 200 microampere meter 
should be connected in series with the 
limiter-tube grid resistor. 

Adjustments are made for maximum read¬ 
ing of the “0” to 200 microanip. meter main¬ 
taining the center “0” microamnieter at “0” 
at all times by rotating (rocking) the re¬ 
ceiver’s dial slightly back and forth. 

Some of the troubles which have been 
found in the field are as follows: 

Noise: Defective tubes. 

Poor antenna systems. 

Leaky or open bypass con¬ 
densers. 

Regeneration: Chassis wiring not dressed 
properly. 

Loose ground contacts in 
chassis. 

Open by-pass condensers. 
Distortion: Limiter circuit not func¬ 

tioning properly. 

Incorrect realignment. 

Defective audio circuits. 

This article kas been prepared from data 
supplied by courtesy of Stromberg-Carlson 
Telephone Mfg, Co. 
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TAP-IN 

SHAFTS 


Type D All-Purpose Controls are exact reproductions oi the larger 
IRC Type CS Controls, with exactly the same design, exactly the 
same features and with the added convenience of Tap-in Shafts. 

Just pick the control you need, select the proper shaft, tap it into 
position in the cone-shaped control receptacle following simple 
instructions enclosed with each control, and the job is done. The 
shaft won't pull or vibrate loose—and you're sure the quality of 
the control is the highest money can buy. 

HERE IS WHAT YOU GET! 

The IRC Master Radiotrician's Cabinet is factory-packed with 
the following 18 Type D All-Purpose Controls, switches and special 
shafts of the most popular types shown by records to be capable of 
handling the big majority of all control replacements. 


...The All-Metal Cabinet is 
Included -AT no extra COST! 

Now, for the first time, you can purchase a stock of only 18 
Controls, 6 switches and 5 special, extra shafts . . and be pre¬ 
pared for quick, efficient service on more than two-thirds of the 
radios you are called upon to repair! 

You save time, because it is no longer necessary to order a 
control every time you need one! You simplify installations be¬ 
cause IRC Type D All-Purpose Controls with their Tap-in Shafts 
are easier to install and can be used universally to replace 
midget size or larger, old-style controls! You save money—and 
you assure your customer of a first-class job I 

Best of all, you pay only the standard price for the controls, 
switches and shafts. The handy new IRC Master Radiotrician's 
Control Cabinet, as illustrated, is included with your purchase 
at not one cent of extra cost. 


me Coiitril Trpi Ni. 
3 ^ 013-133 
1 ^ 011-116 - . 
1—D1U133 
1-.Dn-12S 
1^011-133 
1^013-123 . 
1>^D13-12B . . 
1^013-130 . . 
1—013-130 X 


Kisittinct Pirtill me Clilftl TfM Ni. 


500,000 . 
10,000 
50,000 
100,000 
500,000 
50,000 
100,000 
250,000 
250.000 


A 

D 

C 

C 

c 

0 

A 

A 

E 


1.013-133 X 
1.0C13-133 X 
1.DI3.137 
1—013-137 X 
1^013-139 
1—013.139 X 
1—014-116 
1—016-119 


IlSlstlBCl 
500,000 
. 500,000 
10 
1.0 
2.0 . 
2.0 

10.000 

. 20,000 


f«rM» 
f 
G 
A 
. F 
A 
. F 
M 
B 


A—Ten* or Awdio CIrewif Configl 
B —Antonno Grid Blot Centrol 
C —Pofenllometer Voltage Divider 
D —Tone Control 

Swlfchptt 3—No. 41 S.P.S.T.; 1—No. 42 D.P.S.T. 

Shaft*: 1—Typo B Auto Radio; 2—Type C with *loHed, knurled termlnoU; 2—Type 
D v«^ith (lotted, unknurled terminols. 


E —Topped for A. V. C. 

F —Tapped for Tone Compentotlon 
O —Friction Clutch Auto Rodio Type 
H — Antenno Grid Bio* of 2 Tube* 


The Cabinet itself is of all-metal construction. Attractively decorated, it is an 
3 sset to the appearance of your shop. It is 141^" x z 4", weighs approz. 
6 lbs. complete. IRC Control numbers are marked underneath each compart¬ 
ment so you can tell at a glance just what values should be reordered to keep 
your stock complete. Three drawers supply ample space for shafts, switches or 
other spare parts. Front metal cover snaps securely shut for carrying, or may 
be removed when Kit is used in your shop. The regular net price of the 18 Con¬ 
trols, 6 switches and 5 special, extra shafts is $14.97 —and the Cabinet is in¬ 
cluded for not one cent extra! 

INTERNATIONAL RESIST.^INCE CO. 

401 N. BROAD ST.. PHILADELPHIA. PA. 

Altoched is $14.97. Q check. Q money order (Qor send C.O.D.) one IRC Master Radio¬ 
trician's Control Cabinet complete with the 18 Type D Al’-Purpose Control?, 6 switches 
ord 5 Tap-jn Extra Shaits c* described It is understood that. 4l this does not meet my lull 
opproval, 1 can return -.1 m good condllinn fc. lull creai'. within 5 days. 


Dootor N«t on obovo controls, 6 switches, 5 shofts 

THE CABINET IS INCLUDED FREE! 


»;497 


STREET_ 



USE THIS HANDY ORDER FORM 


Nante ol yout regular jobber 


(Jobber's name must he given to 
secure net dealer co*t shown) 


City 

State 
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NEW CIRCUITS IN 

MODERN RADIO RECEIVERS 

In this series, a well-known technician analyzes each new 
improvement in radio receiver circuits. A veritable 
compendium of modern radio enyineerinfj developments. 

F. I.. SPRAYBERRY Xo. 38 



(FIG. I.) I.F. AMPLIFIER SERVES ALSO AS 
MICROPHONE PREAMPLIFIER 
Moxtmimery >X'ahd Modkl OIBR.61SA. 

—A very worthy desiyn n chic liny added 
faciUticA fur rccordiny (ind mitrophoac am- 
plifctitin)} with oaty a few additional part a 
ha A hern adopted in this circuit. 

Instead of a complete additional ampli¬ 
fier with an additional tube, with its ad<led 
space and transformer load, the last I.F. 
tube is used as a microphone preamplifier. 
The circuit, shown in Fig. 1, is such that 
no substantial sacrifice need be made for 
either of its 2 inodes of operation. Being 
resistance-capacity coupled to the preceding 
I.F. tube its grid circuit remains virtually 
unchanged by the addition of the micro¬ 
phone. 

In series with the tuned I.F. load in its 
plate circuit there is a resistance A.F. load 
(75.000 ohms) and a 0.01-mf. comlenser 
coupling the A.F. into the A.F. selector 
switch point. For both I.F. and A.F. am¬ 
plification the bias of the fiSJT is made 
slightly higher than normal so as to permit 
high voltage in the plate. The gain of the 
stage ifi great enough for either I.F. or A.F. 
-so that a small grid signal is sufficient thus 
avoiding distortion <lue to large negative 
excursions of the grid. Ganged with the 
auflio selector switch is a switch in the 1st 


I.F. plate circuit to cut out received signals 
while using the reconler or pick-up. 

(FIG. 2.) SUPPLEMENTARY SHADOWS IN¬ 
DICATE F.M. RESONANCE 

.Meissner Model 9*1021 .—A doidtle-actinp 
indicator rye tnbe type 6AD6G indicates 
zero f).C. vfdtaffc at the discriminator out¬ 
put hy wiriny such that one shadoio will 
cxfiand as this point becomes neyative ic/m7c 
the other will r.Tpand if it becomes positive. 

The best test of tuning in a discriminator 
is the I).(\ voltage on the output cathode 
of the discriminator. This voltage is zero 
only at resonance when the circuit is in 
proper adjustment regardless of the carrier 
intensity or whether or not it is modulated. 
Operation of the resonance indicator is 
based on this fact. 

As shown in Fig. 2, the voltage at the 
output cathode of the 6116 discriminator 
is filtered }>rnoticalIy to n,(\ ami this volt¬ 
age is introduced into one grid of a douhle- 
triode 6SC7. The plates are individually re¬ 
sistance loaded and the single cathode has 
n bias resistor in it. One of the plates is 
directly connected to the shadow control 
electrode in the fiADGG tube while the other 
plate is indirectly connected to the other 
control electrode. 

Gircuit values are chosen such that with 


a zero grid in the 6SC7 input, both 6AD6G 
control electrodes will be at “75 volts and 
both shadows will he closed. Plate voltage 
regulation of the 6SG7 by a gas tube keeps 
these voltages constant during operation 
and produces similar action within any nor¬ 
mal line voltage changes. 

,\s the 6SC7 input grid becomes negative 
duo to off-resonance action of the dis¬ 
criminator, the plate of the fiSC? input sec¬ 
tion goes more positive and the shadow due 
to the ray control associated with this plate 
already being closed does not change. How¬ 
ever, decreased catholic current re<luces the 
bias on the other triode section causing its 
plate current to rise and its plate voltage 
to fall. This causes the shadow associated 
with this plate and control electrode to 
expand. 

A positive grid, on the other hand, will 
cau.'^e the other shadow to expand and allow 
the former mentioned one to remain un¬ 
changed. Correct tuning is obtained when 
both shadows are closed. 

(Fie. 3.) ANTENNA TELEVISION INPUT 

Emer-son' Models DP-332 asp DPl-332.— 
Here is an inyenions idea showing an ar¬ 
rangement which allows ns to dispense with 
the entire audio system including the audio 
I.F. system in a televuiion receiver. 
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Instead of using a complete I.F. and 2nd- 
detector system in a television receiver and 
then picking up the A»F. in a manner simi¬ 
lar to that of a phonograph pickup connec¬ 
tion, we may connect the antenna of this 
circuit, shown in part in Fig. 3 to the 1st- 
detector output of the television receiver. 
With the television circuit oscillator a beat 
with the voice carrier will be produced of 
say 8 me. This receiver is simply tuned in 
its high-frequency band to 8 me. and this 
beat frequency is received as any other 
8 me. signal. Adequate shielding may be 
needed to prevent direct pickup by the re¬ 
ceiver but this is hardly more than would 
be required in the television receiver nor¬ 
mally anyway. 

(FIG. 4 .) UNUSUAL TRIODE 2ND.DETECTOR 
APPLICATION 

Sii.VERTo.NE Models 6321. 6121. and 619.3. 
—While the coutrohffyid of this triodc is 
used as usual as a diode plate in I.F. rectu 
fication for the audio siffual. the triodc 
plate is used as a diode rectifier for ;»o- 
ducing A.V.C. instead of being connected 
to the cathode as in the usual case. 

The circuit connections arc shown in Fig. 
4. Due to the plate to grid coupling using 
a 50 mmf. condenser the plate and grid 
I.F. potentials are substantially in phase 
and hence, unlike the usual diode circuit, 
the conductivity of the plate diode is in¬ 
creased by the grid action on positive alter¬ 
nations without a corresponding increase in 
load on the tuned circuit. Because of the 
in-phase operation of the 2 elements (grid 
and plate) the performance of one does 
not adversely affect that of the other. 

(FIG. 5.) SERIES-COUPLED AMPLIFYING 
COMPENSATOR 

General Electric Model J*105.--Ah iw- 
pedance that t'aries with fretfuency is placed 
in series with the R.F.-to^detector coupling 
condenser so that the energy transfer re¬ 
mains reasonably constant for all bands 
in this receiver. 

Formerly used in series with the R.F. 
plate circuit between the plate and coupling 
condenser, it is now placed to allow a direct 
plate to active load connection. The coupling 
network as shown in Fig. 5 allows for a 
change in energy transfer with frequency 
of the order of 15 or 20^ f which is more 
nearly commensurate with the other circuit 
and tube characteristics which are inverse 
to this. The other method permitted several 
hundred per cent over-compensation for 
circuit characteristics. 


BOOK REVIEW 

iiiiiiiiiiiimiiinimiiimiiiniHUHniiiiiiiiiiniiiiniiiiniiiiiimiMiiiiiiiiiim 
1940-1941 AMPLIFIER HANDBOOK AND PI’B- 
Lie ADDRESS (if IDE. Published by Radcraft 
Publications, Inc. Size, € x 9 ins., stiff paper 
cover, over 75 iliustrations, 80 pas. Price, 25c. 

“Amplifier Handbook and Public Address 
Guide.*’ published last month, was prepared by a 
practical sound man. Printed on glossy paper 
it is a ct*nvenient pocket-size book crammed with 
information on thr newest developments in the 
^oun(J field. Approximately 20 companies special¬ 
izing in sound equipment contributed valuable 
information which the author has incorporated 
in this book. 

Not a laboratory manual nor an engineer .s 
handbook, the 1940-’41 Amplifier Handbook and 
Public Address Guide in presenting essential in¬ 
formation and practical data for all sound men 
and P.A. specialists, offers to the technician who 
makes his livelihood by estimating, installing, 
maintaining and servicing public-addresa equip¬ 
ment a useful daily reference book. 

The ])ook is divided into Scetions as follows: 
I—Source; II—Amplifiers: III—Distribution; 
IV—Coordination : and. V—Useful Public Ad¬ 
dress Data and Information. 


PORTABLE 

RADIO BATTERIES 



A dependable source of power supply for all types of Portable Receivers. 


• The highly efficient "beg type" construction—long associated with BRIGHT STAR 
quality batteries—eliminates possibility of internal short circuits. 

0 Special inner casing safeguards battery life from harmful effects of moisture or damp¬ 
ness when receivers are used outdoors. 



Build your battery sales with 

BRIGHT STAR— 

for profits and satisfaction. 

FREE! . . . 

A comprehensive Replacement Guide, 
showing recommended BRIGHT STAR 
Batteries for over 700 models of port¬ 
able receivers, is available. Send for 
your free copy today. 


# Constant laboratory control over raw materials, 
manufacturing processes and finished product 
assures high quality, uniformity and top per¬ 
formance. 


BRIGHT STAR BATTERY CO. 


Executive Offices and Factory: Clifton, N. J. 


Chicago - Francisco 


Houston 






Address 


HYGRADE SYLVANIA CORP. 

Emporium, Pa. RCllO 

EncloBcd is 35c. Please send me a 
copy of the latest edition of the 
Sylvania Technical Manual. 


Name 


City.State. 

Q Serviceman Q Experimenter 

□ Dealer □ Amateur 


Actual Size by 9%" 
—272 fact-filled pages 


Get Your Copy of the Big 


SYLVANIA 

“TulfQ 7aci Hook 


USE THIS COUPON TODAY 


272 Pages of Vital 
Tube Information 
Including 

Operating Conditions 
Tube Characteristics and 
Circuit Applications on 
374 Tube Types 
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CROSLEY MODEL 29BA RADIO-PHONOGRAPH COMBINATION (Chassis Model 29) 

'* R®****bl« Loop Antenna: R.F. Amplifier Stage 

Pushbutton Tuning for 5 Stations: Bass Compensation: Tone Control: Automatic Record Player; Crystal Pickup: Delayed A.V.C. 
t 9 



AliKTiment Prmef|ure.^Coikncct tlu* .Aitimt nutcr from ipl:it.-1<>-iplnto of the fiFfts. Connect 
U' smnal wrnerjitpir unmntJ leuil to the receiver chassis or' uroiint) load. .SiH'eifiod dttmmy 
aiiteiiipiis shppuld he inserted m (forift* wilh treiioriptppr onttput. Tips it ion of v.phinio coitml 
shotilil he riill-ipii : loiR- ciPiilrol 111 TreJpIc. Aliirn in f.plltpwiriir nnmirk-Hl order. 


Number 

(1) 


<3) 


<C1 

(7) 

(St 


Signal Generator 

Dummy Antenna Freq. Setting 

Input 

to 

Connection 

Receiver 

Band 

Saitrh 

Tuning Cond. 
Setting 

Trimmer 

Adjusted 

•Re¬ 

marks 

(I.-.;-lilt. 

45% kr. 

ert.r 

i>f iiAsr.T 

n.i . 

l-'MllO pptPi’tl 

2n.l l.r. (J) 
1st l.F. (L>i 

(.\1 

20(1 ninif. 

IAmIi kr. 

Aiil. 

Ivuii (blue) 

1S.I-. 

V'ulli UT'* N 

H.('. ‘-OSC" 
Trlniiiior 

in) 

2iMl Mimf. 

I'lUd kc. 

Aiil. 

Toad (liliKj 

K.i*. 


It.i*. "(1.*<C*' 

(C) 


. . 


Itrlpoat step N’o. 2 ht ehork pngsibU- shin iliio to series adjietipicnt 


4110 nliiii,': 
(rarlHPti) 

IllO IPlllllS 
(p-arltp 111) 

■h'l' iplihis 
trill liipli) 

!<«> ipIiiii.'' 
i i-iO lipiii P 


Moo kr. 
5.3 me, 
Ti me. 


■tilt. 1i-:i.l (blue) 
Aiit. lead (iilur) 
Al>t. JfiUl (IdlK’) 
Aii|. hail (liliic) 


n.c. 'wsT' 

Itc .\ppiip\. I !'i 'rriijiiiier 

iiiai n.f. K.F, 

Triiiiiiifr 

rulin' (iimi I'.pi 


I'olioc APPro\. r. 


I‘ill 

a Ml I it.r. 
Tilipiiiierti 


s.W. I'tilly eiicn '■OSi;" 

S.\Y. "AXT'* 
atiii Tl.P'. 
Trlinniers 


(D) 

(A) 

(B) 

(C> 

(B) 


i 1^1 i ■r'|i 

i 



nnrinrm 




\tii. loail (nine) S.W. Approx. IS 


♦HK.M.MtKS: AiljtiM hPi I In- full pm I in: mitputs—(A) Miv flip i*. il;- i,nt 
(O)Mux.: i.«k cans:. (Hi .\Ia\.: h-atc M.(;. W. trlii'niri' 


(O 

I IT lork CailC. 


Location of main componanfi and I.Pt trlmmarl. 


fC 



Important Notes. -Wlien iiLlmitn^ tlir PlipkiiwaTc'-ipunil "OSC" 
irliiimi-rv pi.i, miei Pi. lo .m-,. th:pi ihii i-hnlit!; are 

iiilKiifii PH) till- nirrert tre'fPirtwy niid ihk on the iiiiaKc uUlrh 
1 ' apinnv. ppi kf. If’., as indicated on the dial. To i-lu-rk. 
iiii-rcH^ ciMit-iiUiir f.iiitmt, luiK’-h) cenenitor frenmney and 
II! 1-, IT '" ‘'J''*"' w'ak'*' than 

Mpo Iimiiaiii. mill auit i-ippuf in pipinii\. mu h,., on the 

1 '* fiiiojaipii'iit., I. if Iniaite runmit lie tnncil in. the 
1 1.^,2*-',, ,'n 1 ' a.ljirsti-i! Ill ih,. utp.d;; nwrect 

r ' 'HI rrininier friaii ihr- rloo'l T»'»'hi'm.) 

P.i usKnt-'' Vi'« L ‘'J''"""'!' for rimi. atviirate 

.iiijijpiTiieiJt-.. Al«.i.\. ki’cp >|»riial gi-ipi-iutix outniit u. Imv as 
ai'tioli of tllti A.\M*. ill fill:. 


R*F 

Shunt^ 

TRIMMERS 


S.W-@ 

8JZ,Q 

^POL/^ 


(g?s.w.-] 

osc 

(flPOL:- SHUNT 
TRIMMERS 

©B.C.-' 


tjOSpIljk ti) iPTfl.ltl 


Location of aligning trimmers. 


c„,i,*a Operalina: VollaRCfl 

riMn- chassis © II7.5-V. line, with 1.000 ohms/volt. S00*V. range D.C. meter Pin 

n III, 1-1 Xt'Tiox 1 ** ■{ I "i (! 7 

;■ "^d. 0 f> k: 7.1 n 130 *it.3 


Crotfoy model 29BA phono-radio. 


':.SK7—-I.P_ Anip. n 0 

0 rt It 

— 1*11,1... irj\,M (> f| i-_*ii 

i;Ft;G I hit put n ^ L‘}ti 

tiEMG iti|t|p: t n 0 't”'it 

l.){. 

*Mt*ii'ure ulrli a.i . vohiitHer. It.—jim.-fi.m hinrk. N.r. 


It 


2.3 

0 

0 


1 ) 

:‘:t() It 

•..*:io 0 

;r.s.o j.H. 

iii> i-nniiei’tion. Max. Iwiver 


78 

lin 

.i.n. 

.I.H. 

.1,11. 

::'ph 

output 


Pin Number 

®s 

1 

M.3 228 

*■*1.3 0 

*(1.3 5.5 

*•1.3 14.5 

Vi, 3 14.5 

J.H. 329.0 

117.rj V. lino 8 W. 


1^ ^ .. ^-.11 *iiT 1 ^ 1 . iJiiMfx. . iiir •iniikT-i +iraA. irviia’J iiiii|riiL 111*0 v, 14 

I imTr innMrtnptli-n (« V* line W* \*vm> r tlH-l O'* V. VoURCf’S iiuiy %iiry lO'c of values filvcii* 
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OPERATING NOTES 

'TxouOle uriih . . . 

. . . . EMERSON T 

A common complaint of this set is “oscil¬ 
lation” when the tuning condenser is rotated 
an<l when the set is jarred. 

The tuning condenser in this set then is 
usually not making a good mechanical con¬ 
nection to the chassis. Simply bonding the 
tuning condenser to the chassis will elim¬ 
inate this trouble. Also check the filter and 
cathode condensers for possible defects. 

_EMERSON “MICKEY MOUSE” 

A frequent complaint of this set is “motor- 
boating and oscillation” when the volume 
control is turned upward toward maximum. 

To correct this trouble* replace the 
screen-grid bypass condenser. This is one 
section of the filter condenser block. The 
best thing is to replace the entire filter 
block as it will pay in the long run. 

.... EMERGENCY DIAL CORD 

Many times Tve used this method of 
replacing the dial cord on a receiver. Some¬ 
times it*s hard to obtain a dial cord for a 
certain set or it may be an emergency re¬ 
pair. You can save many a customer's good 
will by this simple method. 

Simply get a piece of ordinary string 
and some bees-w’ax and draw the string 
across the wax a few times back and forth 
and you'll have one of the strongest and 
most reliable dial cords. 

Harold R. Kintz, 
Brooklyn, X. Y. 

.... REMLER 36 AUTO RADIO 

Noisy reception such as interference (or 
hash) may be caused by an opened filter 
condenser (0.05-mf. and 0.1-mf.) in the 
“hot” battery lead into the dynamotor, or 
a defective R.F. choke. Replace the defec¬ 
tive component. Low-volume output fre¬ 
quently is traced to the 2nd A.F. plate re¬ 
sistor having increased in value, thus caus¬ 
ing a drop in the plate voltage of the 76 
2nd A.F. tube; the value of this resistor 
is 15,000 ohms. This model has 3 stages of 
A.F. 


. . . . HOWARD HIGHWAYMAN AUTO- 
RADIO 

If this receiver is reported inoperative, 
the trouble may be caused by the 42 power 
tube input grid coupling condenser having 
opened. Replace with one of 0.01-mf., volt¬ 
age rating 400. Then, if there is no control 
of tone, check for a defective tone control 
switch; replacement with a new tone con¬ 
trol switch w'ill cure the fault. 

. . . . BALKEIT 100 

Failure to operate, or interrupted recep¬ 
tion, frequently is caused by an open choke. 
Replace, and at the same time check con¬ 
densers Cll and C12 for short or open; if 
either, replace C12 with a condenser rated 
at 600 V. instead of the usual 400-V, one 
(capacity 4 mf,). Interrupted reception may 
also be due to the 56 o.scillator not func¬ 
tioning. Continued blowing of the A.C. line 
fuse sometimes is due to a shorted pow’er 
transformer primary buffer condenser, 
value 1 mf. Be sure to replace this con¬ 
denser with one that is non^indtictive and 
of sufficient voltage rating. 

.... GRAY BARETTE 4-MIDGET 

This set is a dandy when it is w'orking 
right, but has a common source of trouble 
in that this model niay develop an open 
or shorted 1st R.F. cathode bypass con¬ 
denser. It is best to replace the whole unit; 
this takes in the 1st R.F. cathode, cathode- 
(Continued on page 273) 





YOUR^^ 

ptADIO NEEDS^ 

i I Her* in thi* one big book 
' I you will find eYOfylhing you 
1 need in radio ,., sets, ports 
1 and supplies .. . public ad- 
11 dress systems . . . omateur 
I equipment , . . testers ond 
bts . p yotir nertionally 
known iavorites at lowest 
^ pooibl* price*. Write 
today for this big valuable / 
cotolog and save money- ^ 

'^PROMPT SIRVKE ^ 


FREE 

CATALOG 


BUY DIRECT FROM THE MANUFACTURER AND SAVE 


Announcing for the First Time—The New 

DYNAROMETER 


BURSTEIN-ilFPlEBEE COMPANY 

k&ka-l4 MtCfEE sum, CUT. 


HAVE YOU EVER— 

Tried to measure Control Voltages such as A.V.C., A.F.C., oscillator, •tc^ 

Imposoible with the ordinary V.O M. due to loading of the cirrmf BhT the 

i«p«f impedance of the DYNAROMETER enables measurements without molestation 

2t any point in the receiver. 

Tried to locate distortion in the audio section of a receiver? 

A long tedious fob with the ordinary V.O.Af. but almost instantaneous with this new 
DYNAMIC method of testing. 

Tried to isolate the cause of trouble In an intermittent ^ 

Not only is this possible with the DYNAROMETER but because of the extreme sensi¬ 
tivity and flexibility measurements are possible at points usually impractical with a V .0,M. 


SUPERIOR INSTRUMENTS CO. 


136 Liberty St., D ept. RC-11 

NEW YORK, N. Y. 


A NEW BOOK ON PUBLIC ADDRESS 

An imi>on.nl unnunwmHit About ,h. St SSiT? *' *"* 

PsOe 315 of this issue. TURN TO THE ANNOUNCEMENT NOW. __ 


SPECIFICATIONS 

D.C. VOLT RANGES AT II MEGOHMS INPUT: 

0-5 25/100 SOO Volts ^ ^ 

i.C. VOLTAGE MEASUREMENTS IN S RANGES: 

(at 1000 ohms per volt) 

t.cl^VOLTAt^E^MEASUREMENTS IN 4 RANGES: 

(at approilmately 800 ohms per volt) 

0-IS ISO/iSOO'3000 volts ^ 

tESiSTANCE MEASUREMENTS IN 3 RANGES: 

0-1.000 Ohms, 0-10,000 Ohms, 0-30 Megohms, 
rhe Dynarometer operates on 90-120 Volts 60 cycles A,C. Comes ^^75 

rith test leads and all necessary instructions. Shippingr weisht 20 lbs. Sire 
Our net nrice .. 


D.C. CURRENT MEASUREMENTS IN 4 RANGES: 

0-1, O-IO/IOO/I Amp,/I0 Amp. 

4 OUTPUT RANGES: 

0-15 150/1500/3000 Volts 
2 CAPACITY RANGES: 

.0005—1 Mtd. 

.05—100 Mfd. 

INDUCTANCE: 

1 H.—70 H. 

7 H.-I0,000 H. 


Features New Giant 81/2" Double Jewelled Meter 


This amazing versatile instrument is 
our answer to the demands of radiolri* 
cians for a comhinaliori instrument 
which, ill addition to making the Usual 
V.O.M. measurements, will also perm it 
DYNAMIC D.C. VOLTAGE MEAS- 
UREMENTS w'ilhout interfering with 
or upsetting delicately balanced cir¬ 
cuits, such as tuned circuits, electronic 
apparatus, control voltages, etc. Ac¬ 
tually, as you W'ill note from the speci¬ 
fications listed helow', the DTt NA- 
ROMETER is a comhinatioii Vacuum- 
Tube Voltmeter and V.O.M. besides 
permitting additional ineasuremenls 
such as Capacity. Decibels, Inductance, 
etc. All calibrations printed in large, 
easy reading type 011 the giant 8^" 
double jewelled meter. The Input Im¬ 
pedance for the V.T.V.M. is 11,000.000 
ohms w ith 2,000,000 ohms per volt on 
the lowest range. The 4 V.T,^ ,M. 
ranges are 5, 25, 100 and 500 ^olts, 
and because of the zero center no 
attention need be paid to polarity 
since the meter will read either in the 
plus or minus direction, depending oil 
the position of the probes. 


Fuee! 


The latest Hammarlund catalog with 
complete data, illuatrations. draw¬ 
ings and curves on the entire Ham¬ 
marlund line. Address Department 
RC-114 for your free copy. 


HAMMARLUND MFC. CO., INC. 
424-438 We»t 33rd Street. New York City 


HAMMARLUND 
NEW "40" 
RADIO CATALOG 
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.01 yp 

400 V 


EMERSON MODEL DX-356 3-BAND MANTEL SET (Chossis Model DX) 

5-T«be Superhet ; J Bands (5« to t.750 kc. 2 JOO to 7,500 kc. and 6.9 to 22 me,); 115 V. A.C.; Aotomatic Volume Control; Power 
Consumption, 55 W., 6V6GT Output; Tone Control; Built-In Electrostatic Antenna (termed an all-wave loop antennal. 
IflS?"*- electrostatic 6SA76T iptj 6SK7GT - 

/miser / ^ J IP • 


ExTenwAL 

['’ANTENNA 


electrostatic 
klllill*^ antenna, 
'-‘ifiiii (IN cabinet^ 


6SQ7GT. 05-mf 

) 2 'iS' 0 £T. AOOV 
y Avc * i«T-A F 
' 1.000 ■ 


6V6GT 

) beam power 

/ OUTPU T 


L_ 


L.\ 




1 000 




X.'- 

Output 

trams. 


r 


2^ 

Tadc* ^ 


006-mF 

eoov 


2aooo 

!ji-w 


.OS-MF 

AODV. 


■r MEG 


100 JL 


Vit-w 


15,000a ) -t- 

^ 3 lA^ y L v .v,-'. 

Phono, ter- vol COnt. > 
minal STRIP .25*me 6 loNSw 1) 


2,500 A 
1 w. 


0 5- 
meg 
w 


2impj: 


400V 


5.000a 






16MF 
450 V 


MEG 


500 


Ol-MF 


>"4 


rear view OF wave 
Sand 5w. fiw in e C 
Position 1 




400v 


c 


16MF 

400V 


POSITIONS 


Iaqa ^ 5ajL / 




N*L ■ broadcast 
Nta* police 

NtSi Short wAvt 


...W . 


iw 


TO USv 

A C 


Dial liGht 


. 0022 - 
MF - ' 

ll'R.F.C i 
WAVETRAP 
l2*BC. antenna 
loading coil 
C o> trimmers .150 Tu I 
(PARTOPOSC SOOmmP ^ 
COIL ASSEMBLY) 

Ca* triple 
trimmer strip 
pon antemna 


HUM NELFTRALIZING 
resistor, Vj-OHM 


POStTfON tone control 
Shown in max. BASS 
POSITION, (view looking at 
REAR oc SWITCH) 


I.F 'ASS KC. 


Complete schematic diagram of the Emerson model DX-SSS receiver (chassis Ho. DX). 


I>ad«li>r fair iimv. le^pniiM.^ Krlurn tn 1 .t'ltiO 
mill rherk nHirnoii'iit, If ri'ailjuiilnifnt is 
iii'0<‘>ftiary n't uni tn tJOO niul n-iu-iit entire 
pritei-tlure. 

roHoe AliKnment. Sot WHyo-It.-iiiil switch 
at piilin- Imiid u-i-iitral) poHitinn ; itoinU^r at 
<k5. Kih-*! i;„')iin ke. to antenna Insintr 40ti- 
cihm iliininiy ntil.l nm) uiljust ose. anil ant. 
trimmer fsir niax'. n^iiiiii^i'. The jhiliee bnn<l 
IiailtJer is Ii.xiyI. 

S.W, Alivnmpnt.—Si’t wavo-lianil i'witi'h at 
the shiirtwave i iviinter-olnekwiaei iHisitiim. 
Mnve iwinter In 2U atnl feeil 20,00il ke. tn 
anteiinii (usiny- liHl-nhm dummy ant.) ami 
inlju>t S-W. ii'.e, trimmer fur max. rcspenHC : 
if 2 jieaks an' nhtaincsl chnnsi' min.-capacity 
Peak, Then ailjust the atit. mil trimmer fer 
max, reJ^^lln■!e: if 2 peaks are nlitained 
i-ltoiee niax.-eapaeity jH-ak. 


*v»' eh eoer twmd ij oiignedRMd'Al.fy.'hffitPrTMsAKR 



ffi?’-’-' (Qi 

■ '■ • nXHAG ** TOP OF 

ftN'W.A TITMfitlKl V I t I y I 

2 c*<£) Aw "A 

C-ASStS KOtL OX ■ 

Location of main components and trimmer*. 



Aliirnment Procedure 

Test Equipmen1e--An oscillator with fri'- 
qiiencics of 465. 600. 1,600, O.fiOO nml 20,00u 
kc.; output meter t arrows vniee coil or out¬ 
put transformer): dummy antenna ffor 
nliKninfr any of the 3 haml^i; 2o0 mmf. con¬ 
denser for broadcast b.aml. and a 400-ohm 
non-inductive resistor for the police ami short¬ 
wave bands). 

Use as weak an aliuiiiin nt test .si)tnal as 
Possible. 

The set’s o-;eillator is hiL'hcr in freijiieiiey 
than the siirmil on all 3 bands, so inia;re,s 
should be observed on Uio low-fitYiiirticy aid*' 
of the bii^tihIs. 

The last motion in ailiustinif trimmer v 
should ahvaj's bo a tiKhteniin; one. nnt a 
loosening one. Kever leave the trimmer 
with the outside plate so loose that there is 
no tel lain ti on the si-rew. Kit her N*inl the 
jilate up or remove the screw entirely. I.oose 
screws are a sure source nf nntse. drifting, 
and microphiiiiism. 

In alitriiiiii: antenna trimmer.^ on tho hitrb- 
frequeticy siKiuils there i.s at\va.v,s a tendency 
for the oscillatfir to drift, ilue tn intcrlockinjr. 
To compensate for this nhvay.s kc'ep tuning 
the variable cunilensor ns the trimmers are 
lii’iny adju^te.i. 

I-F- Aliirn ment.— Rutnte the wave-Iiniiil 
switch to the liromleast (clnckwL^e) jiosition. 
.'^el the variable eondenaer at the min. r.-ipur¬ 
ity position nml feed 456 kc. throiiL'h a 
0.02-mf. paper condenser, to the trrid of 
the 6SA7 tube. The inimt may be feil tii 
the stator lujy of the front rtinden.sor si'Ction. 
Adjust the 1 l.K. trimmers for max. n-s|Mm.-,e. 

Broadcast .Alignment. Set wavt'-band 
switch at l^roailcHSt (clockwise) inisttion; 
pointer at 60. Feed 600 kc. to antenna (usitm^ 
standard dummy antenna) and adjust brond- 
cast-band senea padder (beneath the chassis 
tn the roar of the variable condenser) for 
max. response. Move pointt^r to Pin. feed 
1,60() ki'. and adjust osc. coil trimmer, then 
nnt. coil trimmer for max. response. Rei.ct 
pointer at 60, feed fiOO kc. and rock the 
variable oondonsor while adjusting? series 


Voltaifc Analysis 

Keadintrs with a l.ono obm.^'vnlt meter, 
men.-unnl to trroiiiul ichassis t. Vol. control 
fiill-nri; no sibTnal. Line vnltatre, 117 V.. Oi) 


ey.. A.<-. All 
tifier, heaters, 
volt ^.o.le. 

ri*adim^.s exi*4*tit **H ' " nt ree- 
auil iTitlioile voltnjres iiii 260- 

T ube 

)Mate 

S.-<;. Catli. 

•Kil. 

i;.sa;( ;t 

2.60 

sr> 0 

fi.3 

r.KTOT 

260 

S6 0 

C.3 

fiSgTHT 

12,6 

— 0 

6.3 

()\ 6{|T 

236 

26U 0 

6.3 

•Kil. \oli:.v, 

J-. A.F. 

Viiltnire from 

power 


t rMiisf.irnn r «■l•llt^•T■-t!^|l ti> uroiiml ired anil 
>idli)W li ikil I "7 Viilts (iieU.t. Voltaire across 
resi.'tor- Ulil and KIT—16 volts (neir.). 

1 0 'noral Notes 

(ll The i-iKviver -houlil never in* turned un 
with cither the .-peiiki-r jibm or the iJViJt’iT 
tube nut nf their respective sockets, since 
the rniiM rise in riY-Tifier vnltaire will dannure 
the eIectrol.\ til* cnlldi'nSer. 

(2) When replacinc the chassis in the cabi¬ 
net take prts-autions to ke^'p any jiart of the 
dial and eonilenser nasemldy from touchtnir 



Emerson model DX-356 table receiver. 


the eabiriet, otherwise tnicropbntiNm will n*- 
.-viiM. 

(31 The l olor eodJtnr of tin* I.F. Iran.s- 
formers is as follows: prid, u’li.; - ", red; 

plate, hi, : urid-return. bl’k. 

( 11 The color codinK of the power trans¬ 
former is as follows: pri., 2 bl'k. leads; 
ir.-V. sec.. 2 reil leads: H.-V, sec. C.-T., red 
& yel. lend; 6.3-V. Sec.. 2 ir*n. leads; 5-V. 
sec.. 2 yel. leads. 

(6) When replacing padders C20 and C29 
be sure the tolerance is within 2''o of the 
specified value, otherwise the shortwave coils 
may not traek. 
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(Contirucil from pnfjc 271) 
to-plate, and cathode-to-scrccn-grid con- 
ilcnser. 

. . . . MAJESTIC 380 

“Low volume or sometimes dead,” an occa¬ 
sional complaint with this set, is usually 
caused by an audio bypass unit beinjr open 
or shorted. Replace with a new. can-type 
condenser. There are 3 condensers in this 
unit (capacities: 0.03 mf.. 500 niinf.. and 
0.01-mf. >. 

. . . . FREED-EISEMANN FE 15—18 

This is a battery model, and sometimes 
has a heavy “B" power ilrain. The trouble 
is cau.sed by a leaky O.l-mf. bypass con¬ 
denser acioU th.* * B''-battcry circuit. 

.... WESTINGHOUSE 12 

.4 superheterodyne cireuit is used in this 
.set. If inoperative, it may be caused by iui | 
open 1st I.F. transformer secondary wiml- i 
in^. Replace, and also check the 1st K.b. 
8,000-ohm cathode resistor for an open, or 
an increase in vjiluc. 

r.KoKCE F. B.M‘T1STK. 

Hoirardf I!. /. 

.... CANADIAN WESTINGHOUSE 
RECEIVERS 

The followiuK are production chancres 
which have been made in certain radio sots I 
in this line. ^ . 

Model \V-(m 1 Y (serials abo\e A-2.'>»;p7i. 
—This model is the same as mo^lel r>.">l-X j 
with the addition of a dial escutcheon, part 
.\o. M 16730. A resistor of 39,000 ohms has 
been aflded in series with the high cn<i of 
the volume control and the common connec¬ 
tion of the 2nd I.F. secondary (1.121 and 
lesistor Rl. ('on^len.'^er tT4 is left con¬ 
nected to the high end of the volume con¬ 
trol in the factory diagram. This change 
was also added to some \V-651A xind -6olX 
receivers and stops I.F. signals or oscilla¬ 
tions from entering the audio circuits at 
full volume. 

Model \V-9."i5 A (serials above 23797). - 
The 2 left-hand phono, switch contacts (as 
seen on .schematic) arc used to close the 
“B-r ** supply to the W-r)SA7 oscillator plate 
and the \V-6.SK7 R.F, screen-grid in the 
'•Radio'’ positbm and to open these circuits 
on “Phono" operation. 

The broadcast oscillator circuit c«mdeu>er. 

( 7, has the same ca]>acity as before (l"» 
mmf.) hut is a temiierature-compensating 
type (part No. 591768-8). The l.o-megohm 
resistor across ri8 referred-to in the .‘'che- 
matic is used. 

Westinghouse Model 6-562.4 (serials 
above A-27197),—Molded condensers Cd and 
f7 have different value.s from earlier pro¬ 
duction. Unit CO was 1.7 mmf.—changeil to 
8.2 mmf. Unit ('7 was 12 mmf.—changed to 
M.2 mmf. ( ouilenser C‘ t ( 0.01 mf.. 400 vedt) 
is not use<l on this later pnoluctioii. On 
earlier production !u» bias wa." iip- 

jdied to the I.F. tube type W*-lNr>(;. On 
the later pro<luction this tube has the sajnc 
A.V.r. bias as the W-1A7(;. To effect thi> 
the winding L-14 is not connected to ground 
but the previously groiindoil end is con¬ 
nected to the coinnnni point of resi>tors 
R6 and R7. 

('a.nadi.\.n Wksti.nuhovse ( <». 
(‘n». 


"FREQUENCY MODULATION 
AUDIO AMPLIFIER" 

Here is that article you have Ih'cti looking 
for <in an .4.F. nniidiricr with a fre<iucnc.v 
tv..l>onso flat, anti a noise b'vel 

-uiru‘i<‘ntly low. t.» afford maximum fidelity 
and minimum b.atUground noi'^e for ftdl an- 
prcciatiKii of F.M. iirogram-i. I/i«ik for thi-< 
article in Dccemlw-r JCadio-C'raf 1 —on the news¬ 
stands November l.-t. 



BUY DIRECT FROM THE MANUFACTURE^ AND 


THE NEW MODEL 1240 

TUBE TESTER 

• instantaneous snap switches 
reduce actual testing time 
to absolute minimum* 

• Tests all tubes 1*4 to 117 
volts. 

• Sockets for all tubes— 

No Adapters. 

Superior is proud to offer the new¬ 
est and most practical tube tester 
ever designed. Unbelievably low in 
price—unbelievably high in per¬ 
formance. 

A Jll liihc<. l.t to 117 Volts. Ill 

1 -s ■!■ 7^1- (k’lillJ, ICk'lUl • 

n.. 1 . 1 ..It .Ir l-.41101. siiuili- ended. Koat 
inK tUniir.l, M*Tcury \ .uior Bi-t'tlfkr 
til I'I > writs, Ll, fJrt. C'ety tubi 
.'i ■ I i il III dite 

A "I,. . s.Kk^i i-nlulled on front pami 
(or .my riiinro tubes 

*Ti<fv by fbu irfll fSl iMihbed r 

iiii-ii-l ‘iT muliry din-tij rej,! 

141 III. IttHtU r lt.\I> I lie -‘f ttie imii^i 

* It .\(.l iinitevU^l iiiuii. 

* 'l .yl '.litrtv .]iid lrikiX«8 I !• lu : I i<- 
-I... ill i.ll tl.btv 

A Ti 'r.> b iiktiKe> und shurls in all eteimtil 
A Tf.'is BOTH platen In rtNMitUrt. 

A Te.'ts jiulhiilual sertlufis muIi us diotlc^. 

A type lultHKO rtSubUur. 

A IV.*lur«-s :»n jutradive eli-bfd aluiuinuin p.it»el. 

A Works on bO lo Ij*. vtjlls tilt eyrie' .\ i' 

MtNiel 1210 comes complete with iu-tnirtion-J and t.ihular data fi 
type nf receiving tube. Shipping Weight 12 jxjtiiuL. Size 6" 
(lur Net I'rbv . . 

Portable cover Sl.OO additional 


tul» 


IiiIk’ 


. AGAINST all t-lMuei,i.' i 
IrlOli'. pvldoiks. fir., in iiudli iniipo.'.' 


known 
X 10 b". 



CIRCUIT: Tlie .Minbl 12;M enipbns : 




SPECIFICATIONS 

RADIO frequencies fi-nn ino K»* to 
Mruarail. ' III 7 bauds l>> fnmt lum l FWiu h 
iiiaidpul.o i'II .Ml direct rendiii^' :i:j I .m ur.Ue to 
witliiii I'r I K. and Hro.idr.i't l..inl'. L'- «n 
iiiiiluT fnf|ii«-iuir'. The (IT. o).i tiii.iblu m-O 

uiatvly ur nioilijl.oi-d (*>' aiiy < tie ef li.i' lliv .Vudlo 

Fri <iiii-iiclfS ^ ......t' 

AU D10 F REQU E NC1ES: i>INI. " A \ K 

ali'liu LNiii. pM). lIHi.i. .'.Ill'll :iii.l . •'"> W I Ml 

Ml I I'l'T OK On F.11 1 MiI.T. Any i<iic nf Uio 
uhiite frnnn-lieirs i*btalii.iltlr tri’-irutflv fur serx* 
Ir liiX 1*.A . h.ird nr aid', . 'r. 

ATTENUATOR; l.ate .I-Ml'ti (jI! ra-u- :i ’en- 
tiator u.'id f'«r Ii'iurnniii.; il’lu-r ibe pure . 

I r lii.n'l;]jtl-d 11 t' , 

.ueif.l oseillulnr i-ir.ult fnr ile U.f. Jil^niditi.: j.O'ltho 
IrniU fnr Ibr A T. , , , , . , 

* # ,• 4.. »M.«i it'iiiii' 1 1 Tii*rrpi*fi'41 


.t 


THE NEW MODEL 1230 

SIGNAL 

GENERATOR 

WITH FIVE STEPS OF 
SINE-WAVE AUDIO 


l>ir 

APPEARANCE: Tb,* front panel J9 eiHu'd 
tinPli and Die lii.'irutiieiil coinrs lu>ii>eil in 
CURRENT SOURCE: The .Mwltl opii 


i n-edilly pi-rfiftt il pri-n" wMeli rv»id ' 

St rraiiilliivd shleMrd raldni i. 

. .11 P'l lu i:;il vnlts A.r. nr l>.< . any Itfqutni 


lifi Imi:: altraitin 


3 he Mndel 1230 Comes 
handle and instructions. Si?-e 


complete with tulH^H, phieliliNl cabbw. moiilibd carrying 
■{. Sire 1 1" X (>" x 11". Shipping weight 15 puimds. ONI.A A - 


SUPERIOR INSTRUMENTS CO. 


136 Liberty St., Dept. RC-11 
NEW YORK,. N Y. 




SB% OFF 


DEAL OiaeCT 
FACTORY PRICeS — 

f»\lT OO tTMXlcl** I- 
.hiHi-'O from —4 in 1 J 
i.il*‘s. r.irl 4 t«l*-ii S-lok 
nh. l-anii sets S’- 
.ip. C.Tr .set* S«i n** 
. 4 . ForelKn ban,t >"■ 
SH.OH mu . V *---- 
50 . Qu.'Uii W ; 
rnutitH. Free U*4l It.ir- 
trail* rives «l 

tails nf ti. .14% TIU-J 


1,11.1 <11 


fAU 


M.! 


COLDENTONE RADIO CO.. DEPT. RC. DEARBORN, MICH. 



I'OPULAK PRICK 

WITH REAL MUSICAL QUALITY: 



It li.is over* llilujr >’nu i ceil tn hriu'^ l■ll'■l‘»l 
* i>iir '.ton* fnr |•^■<•c.rll' ;ii ■! keci< t'ten ..oi 
f..r nmre. Qii.ititv er>''t.«l i .-L-f- "A'ii 'laM' 
fro itriM- m.Ui.r lalw. *n -’H i-y.'l** .■>' 

t.uHt lu Inrl* Itdelllv ami l "-or 
Itiiiiirli lu-Mii't illii.sirTtled roi.ol' 
rellOMi-c of lone Is si. riM»l H'.< 

.•i.Lii.t.-r nr l.o..tli reonr.! .l<•ul.*t 'tr 
the MC.Sir MVSTKU. '2* ' ' 

MUSIC MASTER MANUFACTURING CO. . 
508 South Dearborn SI. Chicago. Illinois 
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Radio Service Data Sheet 


29i 


HOWARD MODEL 520APC RADIO - PHONO COMBINATION 

12.Tube 3 'it- T/ o R-F- Stage; Built-In Loop Antenna on Broadca.t 

Band, Pushbutton Toning (6 Buttons. Mechanical); Power Output (maK.), 17 W.; Autonatic Voluine Control. 



6A©GT 


€J5«5T 


6F5GT 


J>tuow 


1000 

OmwS. 


oFSCT 


lOCO 


L^ViiViV 


control 


if - 


:mcgs 

\vLi.>we 

CONTROL 


5000 

Ohms 


lOOOO 

Ohms, 


roooo 

OHMS 




OhmS 


SPtAKes 
fiElD , 


,TO RFCCiVTR 
ANTtNNA 


SFCAmER 


.^O 7 WCG. 

Ohms t 
6L60 

■'I.F.465KC.'V 

Control it coupled to the iFBGT through e 0.02-mf. unit. Note 
I ; choke CH. measures 20 microhenries. 


5000 

Ohms 


RECOmw-^um^mv antenna II 

Li«oiriWrft.ioNMCNT 601 

Diagram, Howard model 520APC phono - radio. First 


section of Vol. < 
read ‘M.F. lead* 


dummy antenna 


SOCKET VOLTAGE READINGS 
Voltage taken from ground with line voltage at —U7, A.C, 
High-voltage reading off rectifier —135 V, 

Drop across speaker field —75 V. 


Voltage taken 

with 

1,000 ohms/volt 

meter. 




Tube 

Func¬ 

tion 

K 

S..G. 

Plate 

Tube 

Func¬ 

tion 

K 

S.-G. 

Plate 

6SK7 

GT 

R.F. 

3\iy 

100 

250 

6F5 

GT 

Audio 

X 

X 

60 

6A8 

GT 

Mixer 

4 

100 

250 

OP135 

6F5 

GT 

Hass B. 

X 

X 

116 

6SK7 

1st l.F. 

6 

100 

250 

6.J5 

GT 

I iiverter 9 

X 

195 

6SK7 

2nd LF. 

6 

100 

240 

GL6 

G 

Output 

161^ 

250 

350 

6J5 

GT 

2nd.Det. 

X 

X 

X 

6L6 

G 

Output 

16 

250 

350 


ALIGNMENT PROCEDURE 


Wave 

-Band 

Position 

Gen. 

Sw. 

of Dial 

Freq. 

Pos. 

Pointer 

B.C. 

Min. Cap. 

105 kc. 

SW. 

1S me. 

18 me. 

PB. 

0..'> me. 

O.o inc. 

B.C. 

1,4()<> kc. 

1.400 kc. 

B.C. 

! (KM) kc. 

000 kc. 


Gen. 

See 

Trinitneis 

-Adjusted 

Conn. 

Note 

(In Order 

f>AS Grid 

A, E 

shown) 

11 12 Id 11 

Ant. Post 

B, U 

1.5 10 

07 R« .AO 

.Ant. Post 


OlO RU A12 

.Ant. Post 


Ol.d R14 A 1.5 

lAnt. Post) 

C 

PIO 


Trimmer 

Function 

l.F. 

Osc. R.F. Ant. 
Osc. R.F. .\nt. 
Osc. R.F. Ant. 
Osc. I^d 


NOTES 

A—Each ?tep of the alignment should be repeated in the original order 
for greater accuracy. Keep output from Signal Generator low. The l.F. 
trimmers are reached through the 2 holes on the top of each l.F. can. 
IJ—When aligning the shortwave bands, do not adjust to the IMAGE 
frmucncy. For example, if the adjustment is correctly made at 21 me., 
then a weaker image will be heard at 21,000 kc. less 980 kc.. or about 
20,0 1 0 kc. on the dial. 

C*—When adjusting this pad. move the tuning hand back and forth, 
and adjust padder until the peak of greatest intensity is obtained. 

D—See that the tuning hand is set exactly on the last line above 540 
when the condenser is at maximum capacity. 

E—The dummy antenna circuit shown with the schematic diagram is 



^Location of alignment trimmers. 

Howard model 520APC phono- 
radio receiver. 


recommended, since it is adapt¬ 
able to any freciucncy range. 
The grid cap should remain 
in place during alignment. 

For best results short the an¬ 
tenna and ground terminals 
when using the loop on the 
broadcast band. 

The current consumption is 
146 W. for the A.P.C. unit plus 
SO W. for the radio cha^^sis. 
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♦ SERVICING 


PLEASE—MR. MANUFACTURER j 

A Plea, by Don Foard, E.E. j 

Kalamazoo, Mich. 

y ou will nuasurably doc roast* the use and 
abuse of prufanity tu and anions radio I 
Servicemen if you will refrain from manu- 
facturinp: receivers haviiijr deep, cavernous 
chassis in which socket pronjr?^ and other 
vital point^ are hidden from the repair¬ 
man's view, and in which the aforesaid 
vital points are inaccessible to the diagnos¬ 
tic touch of the te.-^t pro<l. Make (»iir work 
hard, if you must—please <lon't make it 
impossible. 

(1) Plea.>»i' don’t ever use comlenser blocks i 
aprain. P-L-K-A-S-K. 

(2) Why m»t mark capacitifs ami lea<l 
codes on all eb*ctr<)Iylics? part niim- 

hors and private c<ides irnmn very little to 
most Servicemen-—and not all of your re¬ 
ceivers are listed in Rider’s. 

(3) A-i everyone knows, it is about time 
we had fewer tubes. And if you have atiy 
ideas, any ideas whatsoever, requiriuK new 
or different test eciuipnient. forget it. Mo>t 
us like to keep our test e<|uipment awhile, 
at least until it’s paid (ot. I know one 
fellow who i- still paying for a tube loter 
that wouhl test tU and 7-pronpr tubes. A lot 
of new tube bases have pas'<t'd over th«‘ 
cimnter sinc<* then, 

(4) One manufacturer staples a circuit , 
diaprum (*l’ the receiver to the bottom of ; 
the cabinet, Talkinp his name up i-'ii t such j 
hartl work, 

(5) Must you Use curd driven dials* Mo>t 
of them require* fr<*c|uent repair and many 
t-f us find them a pain in the neck t<» fi.x. 

(G) X }iuiU-it! power line filter co^ts very 
little and <loe^^ a lot (►f peMol. 

(7> I>on’t let your .sales literature writers 
po off the deep end. You tell them your 1- 
tube job will pet Kurope -and we find it 
hard for them t*» stremp locals. W<* 

don’t a.'k \ou to talk your product down. 
Just have a heart for tho^e ot us who 
must meet the cu>t<.mer (who is often 
bipper than we are) fac** to face, 

(8> Let’s quit makinp a 10-tubo receiver 
out of a r»-tube receiver by the simple 
proces^ <«f addinp o ballast tidies. Tt is also 
Very embarra>sinp for a r(*ceiv<*r to j>lay 
as w<dl as ever witli half the tubes out. 
We know, of coutm*. that you <lon’t make* 
sets like thi> -but s<m»e of the others do. 

Lef’x /’//pee out xouir troy a/icrcb// trv 
COP (ill na»A’f i'tn*uyh to //cc io ri'timtnohfc 
iOiKfort, (nnl still //mc thr vostotttcr his 

OtOVC2f*S V Of til. 


MISS AMERICA 1940 RECORDS 



Womly Hernuin :in<l his “Bond that Plavt' th«' 
Rlue>'' is iatruihicilm a iiid-oe- <-ntcvtiiinnietii 
f*>jiliirc in th'* Ire-Ti'craeo ruoni uf the Hett-l Ncu 
Yorker. Th.- i-c*-.>rib‘r liaviim been set up, mieni- 
ph(ine'< are to the ^'’oests at llu'ir table-'. 

in\itin:^ 'heci •.intr nr iilherwi'-e uceuni|iiuiy th»- 
orohe-'tra or» a lamm-nn'oriiinj? I>lniik. Vi>itor'' 
making tne-'C r»‘eonls I hen have them loitouraohe I 
■mil mailed t.. friends or relatives. Photo dh'''- 
trates Frani «*" Burke, “MUs America PMO,” r<- 
reivinji one of the ‘ Kectirnisc’* home-recordintf 
lilanks (fiirni-ihed by the KeeurDi-'C Forp.l fri.m 
.Mae-tni Wo idv Herniao. 
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BUY DIRECT FROM THE MANUFACTUHEH AND SAVE 


THE 

NEW 


MODEL 1280 SET-TESTER 


A complete l(t bo¬ 

ra to rp all in our nnit^ 

Tcsts all tabi's^ 

/l.C, Volta, I),C. 

A,C. car rent, DX', ef>i- 
rent, High Heaiatane, , 

L 0 H' Rea is tanre, H ig h 
Capoeitg, Lote i'apaf- 
itif, Dceibela, huJiUt-^ 
once, and Wafta, 

* Instantaneous snap 
switches reduce ac¬ 
tual testinjf lime tii 
absolute minimum, 

* Spare socket, and 

filament voltages 
up to 117 volts 
make the Model 
12H0 proof :tt;ains| 
ohsoleacence. 

* l.alest desijfis 
D’.VrsoTival type 
meter. 

* t'omes housed in 
attractive, leather¬ 
ette covered carr>- 

injf ease. 

* Slopinic panel fiLr 

rapid, precise aerv- 
icinjf. 

* Works on 9fl-l2.’i 

volts till cycles A,('. 

The I'riinary fune'ioii uf an in-ir ino 
wlion ilcsiKiiinji 'e<t euuipincnt *ln- 
irniHirUinl part the apiN-aratun- uf on 
on hi- CHS turners, especially on hom<‘ 
otitward <IC'i^rT» nf all of oni* i 

i-. iiKole of abinnmim and ttc;, -.l 
e. nfidemi-in-piritv.; npl.caraii' 





lit i- 
i-i one 


.inr-e, to make niea^tiremeni- arcu.*atoly and 
thoiuiht. However, v'c al o approcirle the 


in^t riinu iit plays in the impression a 'cr\ iceman makes 
call-. We have, therefore, paid special attention to the 
''IrumcT'.’-. For instanei- the initicl of thi** 12,''0 

a ratlically raw )>roce''S. which result-- in a 'eesiutifu!. 


SPECIFICATIONS 


A.(’, 


♦ Jests all tubes, l.t to 117 volts, including 

I. ft, 7, 71.. rtctals. loetals. Bantam Jr., 

Peanut, sinizle ended, floatine liUmeid. 

Mercury Vapor Keetifiers, the new S se¬ 
ries. in fact every tube designed to date. 

♦ Spare .socket included on front panel for 

anv future tubes. ^ 

♦ Tests by the wrll-esiablisheH emissoni 

method for tube quality, directly read on 
the ? H.tll -scale of ihe meter. 

♦ .lewel protected neon, 

♦ Tests shorts and IcakaKes up to 2 meu- 
iihms in all tubes, 

♦ T'ests leakatees and shorts in all elements 

At i A INST ail elements in all lubes. 

♦ Tests BOTH plates in rectifiers, 

♦ Tests individual sections such as diodes. 

triodes, pentodes, etc,, in multi-purpose 
tubes. 

♦ l.alest type voltage rcKuIalor. 

♦ Features «» attractive etched abiminnm 
panel. 

Model 12H0 comes complete with rest leads, tatiular charts, instruction.*, 
and tabular data for every know tv type of receivin*> lube and many 
tran-mittinK tubes, Shippinjr weiichl 14 lbs. 

PORTABLE COVER $1.00 ADDITIONAL 


D.F. V.diriuo and Current 


Cionpl, f' 

Banvris. 

ti.c. Volt:i$ro: 0-1 o, 0-1-'rt. \olt.s. 

A.t'. VoIta$re: tt-l.'. n-l.'n. (u7on 

II.C. CtirroTit: "-1, o.l.’i, n-lV*. ma. 

A.C. Cnrmit: n-l.',, n-l.’in, fi-7-70 htji. 

2 R«*sistonce Kan'.:'-^: (»-oOO ohms, fiOO-o 
metrohm-^. 

Hiirh and Low Capaeiiy Scale-: .o00r> to 1 
nifd. and .<*■”> to ."»n nifd. 

3 Hccilnd RaiiLTis. 

HI to i 19. 

10 to - 10 to 

I ndn«'l a n»'c ; 1 to TOO Henrie-. 

Watt-: Ba-cd on ft -MW, al 0 


ohms .(IMl,0*1 n MW. to 


:».B 

wattf. 



SUPERIOR INSTRUMENTS CO. 


136 Liberty St., Dept. RC-11 

NEW YORK, N. Y. 


Turn to Page 313 for Important FREE 
OFFER for Subscribers to RADIO-CRAFT 


AAII RCPAia a HEWlNDINe 
vUIL SERVICE... tv eorl ip wiilnh 


m aeieCTi»»: 

coits^monqrel or standard fnakes—«ld tr ns*. Says 
time and money—quick service— quat it y * nr k—economi¬ 
cal—flive coil data If known—coit rewindrnq bulletin 
available—wrde. QUALITY RAQIO COILS OF ALL 
KIN OS MADE TO ORDER I or UWO—state your needs. 

SIBBER a HOWARD. Inc. East Avenue. Westerly, R L 

/Car/fo antt co#f mfr». 


DUMONT 

Switftn Buili Cfifnfvmen 

■l.l!' JVUr /irb^BF wff# 

nUHOHT ELECTRIC C4., 

114-111 SROADWAY "iw tSRK. N. T. 

MPEH - HtCA - ELCCTAaLVTIC 


RjlDIO OPERKTDRS' 
LICElfCEGOIDC 


♦Ml eva ru M mr *«l 


RADIO OPERATORS' 
LICENSE 6UIDE 

Containin9 ovar twelva hun¬ 
dred and fifty acceptable 
answers to the new ‘’Sin 
Element" radio operator 
license examination ques¬ 
tions as embodied In the 
Federal Communications 
Commission Study Guide. 

YOU NEEDTHIS GUIDE 
TO PASS 

YOUR EXAMINATION 


S3.00 Postpaid, refunded if not satisfadory, 

Wayne Miller, Suite 200 
Engineering Building 
Chicago, Illinois 
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Radio Service Data Sheet 


MITCHELL MFC. COMPANY “NAVIGATOR" GLOBE-RADIO 
(Chassis Models TW and TWU) 

S-Tube Superhef.; A.C.-D.C, Operation; Pushbutton Tuning (Mechanical System); Automatic Volume Control* BuilMn 

Broadcast Band Range 55-1,700 kc. (174-560 meters); 1,712 kc. Police Band. 


Loop Antenna; 


\T7 



I.F:*456KC 


i - 

Complete schematic diagram of the ' Wavigaror" Giobe-Radio receiver. 


SERVICING AND ALIGNMENT DATA 

Poor tone quality and lack of sensitivity 
may be due to any one or a combination of 
causes such as weak or defective tubes or 
speaker, open or erounded bias resistor, by¬ 
pass condenser, etc. Never attempt to realign 
set until all other possible sources of trouble 
have been first thoroufrhly investigate and 
definitely proveil not to be the cause. 

Note: It in ahnoiutehj iirccasar}/ that aw 
aecurately-calibrated teat oscillator with some 
type of output measurhiij derice be usrd when 
aligning the receiver and that the procedure 
he carefully foHotved, otherwise the receiver 
will be insensitive and the dial calibration 
will be incorrect. The fn'mmers trill he re* 
ferred~to by their function as indicated on 
the iHirts diagram. 

ALIGNMENT PROCEDCRE 

GENERAL DATA. The alignment of this 
receiver requires the use of a test oscillator 
that n’ill cover the frequencies of 456. 600. 
1.40n and 1.720 kc. and an output meter to be 
connected across the primary or secondary of 
the output transformer. If possible, all align¬ 
ments should be made with the Volume con¬ 
trol on maximum and the test oscillator out¬ 
put as low as possible to prevent the A.V.C. 
from oiierating anil giving false readings. 

CORRECT ALIGNMENT PROCEDURE. 
The intermediate frequency stages should he 
aligned properly as the first step. After the 
l.r. transformers have been properly adjusted 
and peaked, the broadcast hand should be 
adjusted. 

Lf. ALIGNMENT. With the gang con¬ 
denser set at minimum, adjust the test oscil¬ 
lator to 456 kc. and connect the output to the 
grid of the Ist detector tube (12A8GT) 
through a 0.06- or 0.1-mf. condenser. The 
ground on the test oscillator should be con¬ 
noted to the chassis groiind. Align all 3 I.F. 
trimmers to peak or maximum reading on the 
output meter. 

BROADCAST BAND ALIGNMENT, Re¬ 
move chassis from cabinet and set it up on 
the test bench taking care to have no iron 


or other metal near the loop. Do not make 
this set-up on a metal bench. 

Connect the test oscillator to the antenna 
^ through a 200 mnif. condenser. 
With the gang condenser set at minimum 
capacity, set the test oscillator at 1.720 kc. 
and adjust the oscillator (or 1.720 kc. trim¬ 
mer) on gang condenser. Next—set the test 
i»scillator at 1.400 kc. and tune-in the signal 
un the gang condenser. Adjust the antenna 
trimmer 1 or 1.400 kc. trimmer| for maximum 
signal. Next set the test oscillator at 600 kc. 
and tuiuMn signal on condenser to check 
alignment of coils. 

Voltages shown on the circuit diagram are 
from s^ket terminals to chas.sis base lor bus 
on model TWUt. ln measuring voltages use 
a voitrneter having a resistance of at least 
1.000 ohms/volt. Allowances shouM be made 
for variations in lino voltage. 

TUNING (Mechanical Svstem) 

To make adjustments remove all 4 buttons 
vvhich pull off readily. The center buttons 
should be removed first since by depressing 
the A(ljRC8nt button^) with thumb ah^I 
a firm grip may be secured on either center 
button. The side buttons can then be easily 
removed. 

Ix>osen the screw of the de<>iro<l button 
nn*l with the manual tuning knob tune to 
any do.sired station. Hold the manual tuning 
Knob in position and ilepross the button '>haft 
as far as possible. With the button folly 
depressed tighten up the screw firmly. 

^ He sure the Pushbutton knob is held down 
in Position while being tightened. 

After the stations are adjuste<l it is advis¬ 
able to check each button assurt* sufficient 
tightening. 

To assure accurate adjustment, the Volume 
control should be set at a moderate level and 
the station tune<!-in slowly to a point of 
maximum volume and clarity. 

It is not necessary to follow any particular 
sequence of station.s since each button is 
adjustable to any station. 

^ With each button definitely set and securely 
tightened to the selected stations, the tuner 
IS ready for operation. 



T1 I * TP VM€R ^T^SOTTOMI 1ST. 


© © Ef ©"© 


Chassis view of receiver showing locations of 
tubes, major components and alignment trimmers. 



The Navigator Globe-Radio set. 
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Regarding Standardized Service Charges 

By Charles R. Leutz 

I K the radio field, apparently some attenijits are being made to 
standardize charges, a practice which has jiroven very successful 
in the automotive industry. It must be remembered, however, that 
the automotive repair field is much older than radio and that 
there was a time, not long ago, when the question of proper 
charges for automobile repairs was just as much up in the air 
as the matter of radio repair charges is today. 

Today, the manufacture of automobiles is confined to a rela¬ 
tively small number of different corporations. The set-up covering 
manufacture, merchandising and service is highly organized. The 
operations are also fairly profitable. Dealers, by employing skilled 
labor and using advance service equipment, are able to offer much 
superior service, and at lower prices, than a free-lance repair shop. 
In radio, w’e have a relatively large number of different manu¬ 
facturers, offering receivers which are essentially the same as far 
as performance is concerned, but varying widely in circuit and 
mechanical designs. Accordingly, the possibility of standardized 
repair charges becomes greatly involved, A fixed charge for a 
certain repair to one model may represent a small profit but the 
same repair to another model may represent a decided loss. The 
general idea of fixed charges, if they are high, may apply to a 
dealer operating in a prosperous residential area, but it becomes 
a very difficult proposition for a dealer having customers in 
different income brackets. 

Price competition need not be feared by qualified radio tech¬ 
nicians who are also able to apply modern salesmanship. A good 
knowledge of salesmanship is as essential as technical ability. 

The main reason fixed charges are not profitable is due to the 
fact that invariably the different customers have incomes which 
vary between wide limits. Old-established and successful profes¬ 
sional men, for example ethical doctors and lawyers, vary their 
fees according to the circumstances involved. They realize a 
hundred dollars to one man is no more than one dollar to some 
other man with a much low’er income. The doctor realizes that 
some patients cannot possibly pay a fair price for the service 
involved and also that other patients may not be able to pay 
at all. The doctor also knows that the patients in the upper income 
brackets are agreeable to jiaying above the average to equalize 
matters. 

The radio Serviceman can well copy the above-outlined proce¬ 
dure. Repairs for customers in the low-income class can often be 
completed using serviceable second-hand parts and the total repair 
cost confined to labor. Trade-in sets which have no ready market 
can be broken up for such useful parts. Other trade-in sets can 
be overhauled and sold to customers, in the low-income class, 
who might otherwise be unable to buy a fair set. 

Top service charges cannot be exi>ected unless real value is 
given in exchange. Wealthy men do not mind spending money 
but they are the first to demand value. Accordingly it takes sales¬ 
manship to get orders of this type and real ability to give satis¬ 
faction. The “new"* or inexperienced Serviceman without proper 
equipment, cannot possibly compete for this trade. 

The inevitable question always presents itself. It involves the 
wealthy customer that calls for service for some insignificant 
repair. The answer centers around modern salesmanship. When 
a client comes to a doctor with a broken arm. a definitely known 
difficulty, the break is fixed and the case close<l. The doctor 
does not try to sell the client on the idea of a complete overhaul 
just because he has a eoniidete set of new test apparatus. How¬ 
ever, if the customer has a complaint, the source of which is not 
immediately apparent, a thorough examination is in order, 
necessary and justified. 

So if the radio customer simply needs replacement of a burned- 
out filter condenser, it can be taken care of efficiently and at a 
reasonable cost with the exjiectation of rei>eat business. 

However, if the radio trouble is complex, a complete shop 
analysis and possible complete overhaul may be in order. 

Salesmanship and intelligence, at this time, are more important 
than fixed prices. The technician called in to make a minor repair 
has secured an entry and if well informed technically can tact¬ 
fully suggest improvements, useful and valuable to the customer 
and involving more money than any repair job. The inforination 
along this line given to the prospect must be pre.^ented in an 
educational manner, leading the receiver owner to appreciate their 
value and utility. The following possible improvements are 
applicable to probably more than 50^ J of all receiver installa¬ 
tions: 

(1) A directional aerial or loop to eliminate part of local noise 
and possible adjacent-channel interference, 

(2) Installation of new tubes with more favorable noise and 
amplification characteristics. 

(3) Wavetraps to eliminate certain station interference, or a 
Signal Booster (R.F. Amplifier) to improve Image Ratio 
and reduce interference. 

(Continued on page 279) 
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CONDENSER 

ASSORTMENT 

LIST 

$]^435 


TWO DRAWER 
STEEL CABINET 

Here's a honey of a 
steel utility cabinet 
with the drawers par¬ 
titioned to moke it 
easy for storing small 
parts. You'll find this 
cabinet a mighty use¬ 
ful addition to your 
shop equipment and 
best of all , , , you get 


PACKED IN ONE 
CONTAINER 


BOTH 


it FREE on this limited 
offer. Don't delay, 
take advantage of 
this deal and get your 
FREE steel cabinet 
Cabinet size is — 
length 1 1 \ width, 



This fine assortment of pop¬ 
ular type N.U, condensers 
will move fast, give you a 
good profit and Insure the 
good v^ill of your customers. 
If you're already using N.U. 
condensers, you'll be sure to 
snap up this offer in a hurry. 
If you don't know yet how 
really good N.U. condens¬ 
ers are, here's a great op¬ 
portunity to try theml The 
assortment you get on this 
limited offer consists of: 


3—J B8450 
I—JB8845 
SC8450 
I—AT8I50 
I—ATI6I5 


I—AT20I5 
I—AT82S0 
I—AT4450 
3_AT8450 
I—ATI643 


3— T60I 

4— T602 
3—T603 

5— T6I0 
2—T623 


GOOD FOR 


nniionni 

n STATE ST„ NEWARK, M. k 


DAYS ONLY 
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SOUND ENGINEERING 

T^tee ^eii^n and. •^dviioxij ^etvice 
7ot )Q.a(ilo-^‘ca‘^t ^ulfictiltexi 
Conducted by A. C. SHANEY 

r/iW dcpQrtiht ut ,ii Ui'ufij , /o, Ui\' o/ fUjJjo-t. HAi-T sttbiicribci's. /Ui 

tUsign, cttgtnct'yiHf/, nr t/tro,riiritf *fnvnti>n4iS rrhtivr to /'..-I, inetaltatbms, yon ml <(//«>- 
tnent, amlio atHpiitfrr tlryii^it, < t4\, o‘iif hr ottyirrrt'tl in fhiy yrrfion. t.Wttr: irhro ijurytions 
refer to circuit i/laf/romy pnhlighrtl ii, pagf iysnrs of terlntiral liferatnrr, t/te origin^}, 
or o rofnj M> thr rtirn'if yhotihf hr ruftfiliiol i,t ontrr to far Hit ate rrph/,) 


No. 11 




OtjnrPLPT 


PEV^^EP C»gCU-T D)»GBAM KW Cfr>&T*L MiCROPhONC' 


tOMF- 


REVISED AMPLIFIER CIRCUIT 
ACCOMMODATES XTAL MIKE 
INSTEAD OF CARBON MIKE 

? 7 //» Qiu'stiun . . . 

I Jiin very murh in i‘.A. i^y^- 

tems atnl amplitiors. We have at th«' jj resent 
time about 12 ))ortal>]e public address 
tems. with which we have had considerable 
trouble in tcyiiij; to Kot Kootl volume and 
tone, 1 lu*>’ seem to howl and whistle at 
the least touch of the volume control. These 


ampiitiers are made for carbon inierophones. 
I Wiiuld like to chancre to crystal, (’an you 
suRarest chuiiRes we can make in this am- 
|)litier, usinR most of the present parts that 
are in this unit, to Rive us fair volume and 
tone? Would like to incorporate a tone con¬ 
trol in this unit also. 

I am enelosinR a drawing taken from a 
jirint we have of this ainjditier, with all 
the tyjie niiinbers and model numbers on the 
case of one of theA,‘ units. 

Wm. L. Paschkk, 

(‘A irtigo^ III. 



Hu* Aus\V4*r . , , 

FiRure 1 illustrates the original circuit, 
which i'; given for the benetit of our readers. 
i'ig’Ure 2 shows the revisci! circuit. 

It will be noted that essentially, an addi¬ 
tional 57 pentode stage was added to pro¬ 
vide the increase<l gain retjuired for ac- 
oommodatiiiR a crystal microphone. While 
the 5i is not the id<*al tube for this par¬ 
ticular application, it is recommended only 
because a d-volt wiiuling is not available. 
It would have been better to use a metal 
tube in its place, such as the di?J7. The use 
of a 57 (pentode) in the 1st stage necessi¬ 
tates can-fnl shiebling to ax'oid hum pick¬ 
up. It will also be mited that the only 
changes involved are the addition of one 
adtlitional stage plus a slight revision of 
the existing 57 stage. .4 tone control (of 
the high-frequency attenuating type) has 
been added in the grid circuit of the 50 
driver. The carbon-mike volume control, 
RI, has been removed, together with th<‘ 
double-button carbon-mike transformer Tl. 
Precaution should be exercised in wiring 
the 1st stage, so as to avoid undue hum 
pick-uj). 

The fecilback trouble that you are ex¬ 
periencing (howl and whistle when volume 
control is turned up) is no reflection on 
the construction and design of the amplifier. 
It undoubtedly is cau.'^etl by operating the 
microphone too close to the speaker. This 
condition would probably bo present with 
any other amplifier, unless of course, the 
particular model you now have is peaked 
at or near the frequency of feeilback. The 
chances are that the revised amplifier cir¬ 
cuit, with a more sensitive crystal micro¬ 
phone, will aggravate this condition of feed¬ 
back, unless .suitable precautions are taken 
to adequately separate the microphone from 
the loudspeaker. 

2A3 AND 53 AMPLIFIER 

77u^ Qiu*tition , . , 

This .section of yours in Fiadio-Craft is 
one of the best over placed in any radio 
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magazine! I believe it’s one of the most 
helpful sections that could possibly be 
thought of, or put into use. 

And now for a little circuit: We would 
like to get a circuit using a couple of 53s, 
P.-P. output, and a 53 driver without using 
a driver transformer, if possible. The bal¬ 
ance of the circuit is something similar to 
the 2,5-V, filament circuit in Fig, 2 of your 
So. 3 article in the March issue for 1940. 

We wish all the gain possible and about 
15 watts output. If you have such a circuit 
that would fill our requirements, even 
though it must be altered somewhat from 
the line-up mentioned, we surely would ap¬ 
preciate the same, Kven a couple of 2A3s 
might work best in the output. You know 
best! That's why we are asking you. 

Please give the complete circuit diagram. 
B. B, Bartholomew. 

The Ifartholomeu' Sacred Harmonies 
of Broadcasting Station KFKA, 
College Place, Wash. 

The AnsiC4*r . . . 

A circuit diagram of the type amplifier 
you desire is given in Fig. 3. Although this 
particular amplifier employs fiAGs in the 
output stage, these can easily be changed 
to 53s as the latter are the 2*j-volt proto¬ 
type of the former. 

Inasmuch as the output stage is operat¬ 
ing in class B a driving transformer should 
be used. For best results the type 42 (or the 
24-volt, type 2A5) should be employed 
as a triode driver. The circuit ahead of the 
triode—which is composed of a GAG elec¬ 
tronic mixer and 6(’6 high-gain i)reamplifier 
—may be altered to fit any particular re¬ 
quirements you have in mind. For example, 
the front end of Fig. 2 of Sound Engineer¬ 
ing >io. 3 (see March, 1940, issue, page 531) 
may be used to replace the preamplifier and 
voltage amplifier section of Fig. 3. 

As I do not know just what you intend 
to use this amplifier for, it is difficult for 
me to recommend either a 2A3 or 53 type 
of output stage. A 6A3 amplifier circuit 
is illustrated in Fig. 4. If 2A3s are desired, 
it will be necessary to change the other 
tubes for their corresponding 24*-volt type 
(6C6 to 57, 6A6 to 53); or if the output 
tubes are to be changed only, then an addi¬ 
tional 24-volt winding will be required on 
the power transformer. In this latter cir¬ 
cuit, the preamplifier and voltage amplifier 
stages may be altered to fit any desired 
requirement. 


REGARDING STANDARDIZED 
SERVICE CHARGES 

(Continued from page 277) 


--QUAllTy..UW8gATA8U 



;Q:^AER0DYNAMIC < 
"MIKE” i 


Priced right 
for even the lowest 
cost job! 



RC,\ luntor Velocity 
Microphone 

MI-4036G. 



RCA Pressure 
Microphone 
MI.4048A. 



The RCA Aerodynamic 
Microphone is typical of the 
world’s most complete line ot 
“mikes**! lt*s tops in quality, low 
in cost. Has proved its value 
through splendid performance 
under the most difhcult condi¬ 
tions. In the air. on the ground 
—even in a diver’s helmet under 
water, the qualit)’ is outstanding. 

No matter what kind of in¬ 
stallation you make you have 
satisfied customers when you use 
RCA microphones. Pressure, 
velocity, lapel, uni-directional, 
bi-directional, non-directional 
—all types are available, for use 
outdoors or in. And remember 
— the prices are right. 


RCA .Aerodynamic Mi* 

crophone..,MI-6226D 
(low impedance) 
MI-6228B (hlich 
impedance). 



RCA Uni-Directional 
Microphone MI*4043. 

RCA 3*Wa> 
Microphone MI-4044. 



RCA Velocity 
Microphone 
MI-4027B. 



■CiL Mig. C.., liK., C**i*i.. M. J ■ A S.r»«c «l RiSI* qI 


(4) Replace carbon resistors, which vary 
in resistance in operation, with met¬ 
allized resistors of constant Value. 

(5) Replace all paper and electrolytic 
condensers of low rating with new 
high-grade units of higher safety 
factor or rating. 

(6) Install improved “iron-core" R.F,. 

antenna and oscillator coils for im¬ 
proved gain and more uniform re¬ 
sponse over their range. I 

(7) Replace the I.F. transformer units I 
with improved “band-expanding" j 
types to permit better over-all audio I 
response. This change also provi<les 
a control of selectivity vs. fidelity, 
depending upon the receiving condi¬ 
tions encountered. 

(8) Simplify record playing by installing 
a phonograph oscillator. 

(9) Replace phonograph pickup head 
with a modern unit. 

(10) Install one or more extra loud¬ 
speakers. 


Any sound system sounds better, equipped with RCA Radio Tubes 


NOW! Get your copy oC the NEW book— 
AUTOMOBILE RADIO—Principles and Practice—See Page 308 



Lengthy or continuoui recordlngi now poisibte with newly 
patented “FILMGRAPH*’. Over 13 hour* of indexed voke. 
radio, code, telephone recording on a tingle 500 ft. reel of 
film costing 53.00 and up. No other expense. INSTAN¬ 
TANEOUS and PERMANENT play.back. Can easily be 
synchronized with Motion pictures. Bulletins free. 

MILES REPRODUCER CO.. INC. DePt. RCB. 

812 Broadway. New York City 


UDIOGRAPH 
i Sound Catalog 


aUDIOGi 

□nd Dflvg.P, 


|APH Sound Systems repre- 
atest in Sound Engineering 
— a complete line plus pre 


NEW LOWE 


Outitondin^ quolity and 
anca ot pncti that K*lp you , 
ufnpfitilion. 

WRITE FOR FREE 

JOHM M£CK INDUKT^ 
1113 W, BL 


r^fcPR ICES 


fleet any 


JOPY 

lES 
l^hicago/ IIL 
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P.T, 


SOCKET 


JACK 


JACK 




twitch. The Auriliiry Controls are for roiiMtoHt veiority equalization: thT'low^'^MVdiurn Vn"d Hlgh'^Lts^cont'l^ils^^a^e 
tor nutyhlHih* equalization. 


POWER 

SUPPLY 


M P. 


VU d PLATE ^^A.ME7£q 


RECORUNG-PLAySACK AMPLIFIER 

Has Direct-Coupled Output Circuit and Equalized 30 -Watt Output 

.4 achii-icvJuuvifl of (Uf (nni)litier drsif/tHd fo fill fin 

rniitn'roicifts for the hifjh-tiflelifjf ^’vcoriVnu) und jditiflnick firhl, A Horel 
teat on mrlioles J nidr}H dilfuf (qiudizer cireuita for both coosttfut-vrlocifif 
VKun-difif/ (tod vom^tanf-notpUtude rccordhuj. 


T llK !■l•qlnr<‘ln<‘nts invulvrd in tlif ik-si^rn 
of a «i‘ini-]>rofL‘ssionxil high-t‘nU‘]it\' Kr- 
conlhij' atul riayhack Ainpliticr offiT a 
distinrt clinllfnge to the designiii^^ en- 
pineor, for hi-re it i?! necessary to carefully 
balance iicrAirinancc a^'uinst cost. If these 
considerations are not ki'pt in mind during 
the design, the eo.«t may soar, nr the per¬ 
formance may be inadequate I’.-r univmsal 
application. 

It was lhen*t'ore ib'cided to di'Velop a 
medium-priced ainplitier capable <»!' provid¬ 
ing more than snfticient llexibilitj of opera¬ 
tion reqiiireil to ctiver all unusual recording 
applications. Tin* desirable features in a 
truly ileocible amplifier of this ty)ie should 
includi* at least the followin^c: 

Variable Ktiuali/.er for (’oiista at-Velocity 
Keen rd inti' 

\..-i.*ble Kcpializer for < ()t^..^lant*.\l»lpli- 
tu<U■ Ib'cordiuL^ 

Variable Push-Pull Kxpandi*r 
Variable K.\patnh‘r Delay 
Variable Time-Delay ('outml 
Non - Freciueiicy - Disc rim ilia tinu .'^cratch 
Suppressor 

Feedbaek Push-Dull Diiltmt .Vmplilier C^O 
to 20.000 cycles. ±1 dli.) 

Low Hum and Noise Level < -:10 V,r.) 
Adequate Peserve Power r ;f0 watts i 
Correct Level Indicator .Meter 
Output-Stajre Plate t'nrrent .Aleter 

FEATURES—AND WHY 

1 arinhh’ h'tfHnlhrr for (’ohstnut-Vrfority 
liccovdiny,-^ -In ro>o<ffiaf-re/or<V^/ recording, 
the amplitude of the recorded sijjrnal varies 
inversely with frequency. That is, higher 
frequeneie.s have a lower amplitude swing. 
This coiulitiun is brought about by main- 


A. C. SHANEY 

taining a constant velocity of the cutting 
needle. It is obvious, therefore, that when 
the numlier of oscillatory motions arc in¬ 
creased, the amplitude must be decreased 
so that a constant distance is covered liy 
the cutting needle within a given time. 

Thi*-* arrangement, however, is usually 
restricted at the lower freciueneies (below 
JlnO cycle.'?, which i.s known as the ‘Vros.s- 
over frequency*’), so as to avoid overcutting 
within low-frequency ranges. As most mag¬ 
netic pickups (which is the type commonly 
employed for const ant-velocity recording) 
have existing frecpieiu y response <lcficiencies 
which var\ dirc*ctly or inversely with fre- 
<iueney, it is advisable to employ a type of 
c*ciualizer which will most rapirlly conipcn- 
s;,lc* fcir such deficiencies,(*) 

III <cb/<* K^inotlzvr for ('onnta ttt-A 
toil* l^rrtnilitiy,—In Citottfout-ooiplitnflr re¬ 
cording, the vc-b)city of the cutting neeille 
is directly pro port ional to the recorded 
>ignal. Under these cctiiditions. the ampli- 
tUcle.« of all fret)Uencics are recorded of 
equal magnitude. 

Where cM|u;ili/.ation is desired for normal 
deficiencies in the recording heml, rec<»rding 
blank, or associated equipment, it is desir¬ 
able to (qualix.e with a constant-amplitude 
equali/,cr which is nothing more than the 
“auilio spectrum L-qualizer” familiar to 
liddto-Craft readers. ft) This type of eipial- 
izer accentuates or attenuates a given fre¬ 
quency bant), equally. 

Varialtlc Tiote Delay ,— In automatic vol¬ 
ume expansion (.-X.V.K.) and automatic 
volunu* control (.A.V.C.), the attack am! re- 

<'iTIu* t>i*« if «‘»iu«U/(*i- lias lietit «k">crilie<l 

in ih.* .N’woiiU'tr. l*.fyy. |>.suc of Radio-Craft, uff. 2*:s. 

i + SiM-riram Control wa.s ili-siTilit**! In Un* l>c- 

oiriitKi. i.,Mk of Radio'Craft. ntt. 42, 


lease time, or tune eon teal a, of the.se circuits 
are of critical importance in order to avoid 
detrimental effects. 

For example, in voice recording, it is 
iinpirative that the attack time he redueed 
so as to prevent clipping f)f initial syllables. 
T'or music, fast or slow selections may re- 
(luire individual adjustments for ideal re¬ 
sults. Recordings that have both low uiui 
rupiil tempos should have the timing control 
set for some arbitrary average. 

S on - Fretiuency - Diiterttnhiating Serateli 
Suppressor. —The serotrh suppressor is 
highly desirable in order to effectively re¬ 
duce background recording noise. The cir¬ 
cuit employed decreases scratch by 10 
db.(**) 

Feeiiback Push-Full Output Amplifier ,— 
The use of a balanced type of feedback pro¬ 
vides for looping the output transformer, 
push-pull driver, an<l push-pull output stage. 
This ferdimek eireuit, plus a generously- 
designed output transfornn*r, provides for 
a flat frequency response from 20 to 20,000 
cycles ±1 db„ which excoiMls the most strin¬ 
gent requirements of professional recording 
<‘quipment. This type of a circuit also in- 
>ures low hum, noise and distortion levels 

Afleiptate Feseree Power. —Although th* 
ami*lificr is ratetl at 30 watts, it shoub. 
normally Ik* use<l as a 20-watt unit at which 
level it produces less than 1.2'v? total dis¬ 
tortion. At leeonling levels up to -f 30 V.U., 
it.< distortion is practically uiiineasurnble! 

Cnn-f'ct f.ereJ ludirntor Meter, —This 
meter is of the new V.U. type designed in 
aceordiince with specifications set up by 
X.B.C., Bell Labs., and C.B.S. 

(•*iThc opi'ratlii;; prlnripli*? Invot\o>) wero cooiplotcly 
Uc rrn»o<l In the July. ItHO. Issue of RRdio»Cf»ft. 
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^oehJiwUeko/ 

HOlUfiFlD 

Progressive Series Plan 



HOWARD'S revolutionary direct factory conver¬ 
sion set-up enables you to own at all times the 
finest receiving equipment—without risk of obso¬ 
lescence loss or unfavorable trade-in deals. It is 
the most flexible and all-in-your-favor purchase 
plan in existence. If you want the finest receiving 
equipment your money can buy—with the advan¬ 
tages of adding to your investment at any time 
you desire—the HOWARD Progressive Series 
Plan provides the answer. 

You can start the HOWARD Progressive Series 
Plan with basic Model 435 for a protected invest¬ 
ment of only $29.95. Model 436.,. .339.95. Model 

437_$54.50, The total cost for the entire Ideal 

Receiving Layouf pictured above, .. .$138.35. For 
complete details see your local amateur distributor 
or write the factory direct. 

(£*porf and Pacific CoaU Price! Slightly Higher) 

See the Howard Progressive 
Series Models at Your Distributors! 


The World’s Finest! 

For ihcso dosirlnq a single unit ccmmunication receiver that 
ostnbli<;h‘'s new standards cl performance, the new It tube 
HOWARD 490 is outstanding in every respect. Built to the 
most evficting olectrtcnl and mechanical sp'^eihcatiors. the 490 
has sensitivity that never knows 'crowding " and selectivity 
fnat may b*- varied at will from tho hairline ^harp position 
r.^quired for CW signals to the wid- band rcaviire.ments of 
high fidelity reproduction. 



HOWARD RADIO COMPANY 

1731-35 Balmont Av*.. Chlcogo. Ill. CabU Addra**; HOWARDCO..U.S. A. 

Oldest ^ & d I o 
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Complete schematic diagram of the BO-W. Direct-Coupied Recording and Playback Amplifier 


It is equipped with a variable illuminating 
control so that the intensity can be adjusted 
for any given set of conditions without 
undue eye-strain when a program must be 
constantly and accurately monitored. In 
order to insure against output tube unbal¬ 
ance, a switching arrangement is employed 
whereby the meter is switched into the 
plate circuits of each of the output tubes 
for plate current balancing adjustmenjts. 
The switching circuit is arranged so that 
the meter cannot be damaged when push¬ 
buttons are indiscriminately operated. 

ELECTRICAL CIRCUITS 

A 6SC7 dual triode tube is employed for 
the phono and radio input. Electronic mix¬ 
ing is most easily accomplished in the man¬ 
ner indicated in the circuit diagram. For 
microphone work, an additional stage should 
be added. This may be a conventional 6SJ7. 
This tube should preferably have D.C. 
applied to its heater (use 12SJ7) which 
may be obtained from the common return 
of the high-voltage winding. 

The components employed for the audio 
spectrum circuit follow conventional design. 
The audio spectrum is split up into the fol¬ 
lowing 3 bands: (1) 20 to 200; (2) 200 to 
2,000; and (3) 2,000 to 20,000 cycles. The 
audio spectrum switch enables the inclu¬ 
sion or exclusion of this portion of the cir¬ 
cuit. Electronic mixing of the audio spec¬ 
trum signals is accomplished through the 
following two 6SC7 tubes which are in turn 
coupled to a 6SF5 degenerative inverter. 
The output of the inverter in turn couples 
into a pair of 6.SK7s which are used for 
expansion in conjunction with two fiSC7 


tubes, one of w'hich is used as a push-pull 
expanding amplifier and the other as a full- 
w’ave expander rectifier. 

The direct-coupled portion of the ampli¬ 
fier follows conventional design which has 
been described in past issues of Radio-Craft. 

For simplicity of circuit arrangements 
the values and the circuit of the complete 
V.U. meter have been omitted. The attenu¬ 
ator employed in the V.U. meter is of the 
type. Resistors R1 and R2 represent 
“T** attenuators to provide any degree of 
attenuation desired. Resistor Rx is a shunt 
across the meter for changing the basic- 
movement to read the high plate currents 
of the output stage. Resistor Rxl is a series 
resistor of approx. 3,600 ohms and RA is 
a variable 500-ohm adjustment for absolute 
calibration of the V.U. meter. 

The power supply is composed of 2 in- 
<lividuul supplies. A 5U4G supplies bias 
voltage for the preamplifier, voltage ampli¬ 
fier and driver amplifier, while the 5V4G 
supplies voltage for the output stage. This 
latter voltage is added to the bias voltage 
m order to attain the high voltages re¬ 
quired in the direct-coupled portion of the 
circuit. A standby pilot, in series with the 
plate supply of the output stage, insures 
against damaged output tubes should one 
of the driver tubes be thoughtlessly removed 
during operation. The pow*er supply Is built 
on a separate chassis to minimize inductive 
hum pick-up between the pow’er transformer 
and the audio spectrum circuits. 

Although this amplifier has been con¬ 
structed for rack panel mount (its front 
panel measures 14^x19 ins.) it may be 
built in any stan<Iard cabinet for semi- 
professional use or home use. 


RECORDING EQUALIZING TECHNIQUE 

As there are a number of variable factors 
which tend to prevent the attainment of 
perfection in recording work, it is desirable 
to have a suitable number of compensating 
circuits to offset as many detrimental con¬ 
ditions as possible. If we assume that the 
amplifier itself will not introduce any fre¬ 
quency discrimination, we have the follow¬ 
ing additional elements to consider: 

(1) Microphone—its type, response, and 
placement. 

(2) Cutting Head—its type and asso¬ 
ciated driving mechanism. 

(3) The Recording Material—its type 
(degree of hardness) and its surface cut¬ 
ting speed. 

As an infinite variety of response vari¬ 
ables may be introduced by the 3 elements 
mentioned it is naturally desirable to locate 
and classify major frequency discrepancies 
within the recording system. This task is 
comparatively simple when modern labora¬ 
tory facilities are available. For the record¬ 
ing enthusiast, however, w’ho has limited 
facilities, the relative quality of the fin¬ 
ished record may easily be checked against 
its original sound source, and noticeable 
discrepancies can easily be detected by 
trained listeners. 

If the recorded signal can not be easily 
differentiated from the original signal, it 
is safe to assume that no noticeable dis¬ 
crimination occurs within the entire repro¬ 
ducing system. If noticeable discrimination 
is present, various “shades” of equalization 
(utilizing either the constant-velocity or the 

(or NOVEMBER. 


RADIO-CRAFT 


282 


1940 



























































































































































•SOUND* 


constant-amplitude equalizers, or both) 
should readily correct any noticeable dis¬ 
crepancies. It should be borne in mind that 
a constant-amplitude cutting head may re¬ 
quire constant-velocity equalization, be¬ 
cause the frequency losses encountered in 
cutting a soft material will vary propor¬ 
tionately with frequency. \Vhen a crystal 
cutter is cutting high frequencies in a rela¬ 
tively soft material, all of the material is 
not cut away. A good portion of the needle 
displacement may simply be pushing the 
material from side to side. This “pushed” 
material nearly eomidctely returns to its 
original form because of its resilient nature. 
This phenomenon, in itself, introduces an 
appreciable high-frequency loss. Under 
these conditions the constant-velocity equal¬ 
izer should be placed into the circuit so as 
to provide a gra<lual high-frequency boost. 
A greater degree of equalization will be re¬ 
quired, as the needle approaches the center 
of the record, because of the decreased sur¬ 
face record speed. For 33 1/3 r.pjn. record¬ 
ing a similar type of equalizer is required 
in order to maintain good high-frequency 
response. The degree of equalization should, 
of course, be gradually increased as the 
cutting mechanism approaches the center 
of the record. 

Automatic electronic equalizer cirenitR 
may be incorporated into this amplifier so 
as to provide for automatic equalization 
once the exact losses have been established 
in some standard recording material. 

This article has been prepared from data 
supplied by courtesy of Amplifier ( ompany 
of America. 



SELL MOBILE 

P. A. 

TO THE POLITICOS 

! this year . . . . 


MR. JOHN ERWOOIl 

J* resident 

sayi* **Model 1420-M mobile sys¬ 
tem—designed by the originator 
of mobile equipment has plenty 
of power with ample reserve 
capacity.** 

The Sound Engineers* bigge.st problem 
is stressed in all Erwood designs. Each 
item has been designed to insure sound 
satisfaction under various acoustic con¬ 
ditions and wide variations in power 
supply. 

Uyife for your fret- coity of new cata¬ 
log hot ufi the Jirettu. 

Be sure to enter the ERWOOD Slogan 
Contest. $350 in merchandise. Write for 
free information. 


Advanced design in combination 6 volt-110 volt 
mobile equipment results in low hum and noise 
level, high overload capacity. Hear this new 
amplifier. 


RADIO SHORTS 

Berlin.—Factories have completed the 
change-over for the manufacture of army 
radio equipment on a mass production basis, 
the American Commercial Attache to Berlin 
reports. Midget sets are being made in 
quantity for Germans repatriated from the 
East. 

Denmark.—The American Commercial 
Attach^ at Copenhagen reports the inven¬ 
tion of a “living ear” automatic microphone 
said to bo a “revolutionary innovation in 
the recording and reproduction of sound.” 
System is applicable to ra^lio sets and elec¬ 
tric phonographs. 

London.—The Monitoring Service in oper¬ 
ation in England (illustrated ami described 
in a past is.suc of Radio-^Craft), which 24 
hours of the day receives and analyzes 
some 600,000 words from broadcast stations 
in all parts of the world, has added dual 
services that will speed the delivery of 
interception summaries to Government <le- 
partments. These services, Intelligence and 
News, pass information to Govt, clepts. by 
phone; and answer inquiries from these 
depts. 

A bill, ndtk a life of J years, passed by 
Congress recently gives Army and Xary 
representatives authority, heretofore only 
available with the Vnited States at war, to 
examine applieutious pending in the Patent 
Oj^cc. Declared within the jurisdiction of 
a **8ecrecy order,** any patent application 
then could be irithheld from the public as a 
war defense measure; and any subsequent 
premature disclosures of the application by 
the im^entor would render him liable to hoV‘ 
ing his patent application held **abandon€d,** 
which would prevent his ever again gettmg 
a patent in America. Advantages to the 
patentee however also accrue from the neiu 
arrangemcyit. 


SERVICEMEN 

ICeep posted on F.M. Read the feature .articles 
on this subject in December Padio-Craft. 


Erwood SOUND EQUIPMENT CO. 

izzz w. HURON ST. • CHICAGO, ILL. 



yyho Makes this 

FMandAM AMPLIFIER 

FREQUENCY RANGE; 13-30,000 c.p.s. 2 db 
MUSICAL RANGE: 11 Oclans 
OYNAMIC RANGE; 80 db 
POWER RANGE: 0.003 to 30,000 Millixatls 

This new amplifier was specifically de- 
I signed for frequency modulation tuners, 
standard amplitude modulation receiv¬ 
ers and absolute fidelity phono repro¬ 
ducers. Actually has a greater frequency 
I range than FM transmitters. It is an out- 
i standing contribution to the amplifier 
art and will be vastly appreciated by 
fastidious listeners, musicians, and tech¬ 
nicians. 

t Guaranteed for FIVE YEARS 

AMPLIFIER CO. OF AMERICA 

17 West 20th St., New York, N. Y. 

HVi7r for titeratur* d^Bcribiitg ih*t 
unuuuat FSt-AM Amplifier 


i 



HANDI-MIKES 


.\n Imllupcnslbl© part f'f all portable 
msuikI ofitiipraent . . ■ aiwrtiv. call ay... 
aouiKt tnirka. am. tniiiamlUer-. «*;• 
Clear, rrlap voice repr(Hlu,*tlon. iiai. 
KTip, pol. chrome plate, anap witch, 
It fi. flex. cord. Choice of dreuiU and 
MwltclicK, single ami dfmtple button 
carbon, crystals, dynamic**, all im- 
iKKtancea. At your dealer or Jobber. 


UNIVERSU MICROPHONE CO- ITD. 

Inglewood._ Calif.. U« S. A. 


' The NEW 
DOENUT Horn 



Provides 

Wider 

Angle 

Coverage 


Model 

DX8BX 


List 

Price 


* 36 ^ 


15 Watts 


i 


• Spreads high frequencies over a 
wide angle. 

• WcatKcrjvoof, 

• Wide frequency range. 

• No metallic sound. 

• High conversion ratio 

• Low feed-back ratio 

• Sturdy steel construction 

Write for complete delsils 


I 


WRIGHT-DeCOSTER, Inc. 


2251 Unlveroity Ave., 8t. Paul. Minn, 

Export Dept.: M. Simoni & Son Co., New York 
Cable Addreso: *‘8linontrtce‘’ 

Canadian Representatives: 

Wm. F. Kelly Co.. 1207 Bay St.. Toronto. Ontario 
Taylor & Pearson, Ltd., Edmonton. Alberta 
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NEW 2-WAy DYNAMIC PHONO PICKUP 

.4 comparativch/ nccnf mhUfion to the sound^on-cUsc field is the Westeni Electric 
type ,^^4 permain'ni-mag)iet difumnic pho}Hi pickup which icithout any structural 
changes will reproduce with equal facility either vertical- or lateral-cut records. The 
response of this pickup is **essentially fiat** to about 10,000 cycles! Its precision 

construction is here briefiy analyzed. 


A rXlVKRSAL-rrKPOSK phonojrrapb 
pickup which play^ both the so-called 
"vertical cut" and “lateral cut” records 
with a performance said to excel the 
best s/a/ 7 /r-parpoKC pickup commercially 
available has been intinaluced by the West¬ 
ern Electric C'cmiuiny. 

At the flip of a switch, the new pickup 
may be converte<l for either type of “cut.” 
This convenience siniplities operation and 
maintenance. It also eliminates all chance 
of selecting an incorrect pickup when shift¬ 
ing to records of different types because the 
transfer can be made without liftinjr the 



Her* an operator Is shown using the new 9A pickup 
as a part of the I300A souna*on-dlsc equipment. 
The pickup by exerting a pressure on the record of 
only about 30 grams (0.9-oz., approx.), minimizes 
record wear and stylus noise. Trie diamond stylus 
has practically unlimited life. The output rating 
(eoualized) Is about ^70 db. 


UPPER POLE MADE wiTm 
T wo LUGS THAT E»T INTO 
HOLE LOWER POLE TO 

Edpvi a magnetic 
AIR Gap 


Steel spring 
COIL Support 



la 


LOWER POLL 

V PlEPCEO TO aOmiT 

CDiL assembly it STYLUS 


FLAT spring (STEEL) 
SUPPORTS COlL ASSEM. 

t typists under torsion' 

WHEN playing 

horizontally 



_ —lateral 

El _ action- 


flat SPRING (STEEL) 
SUPPORTS COIL ASSEM, 
1 PLExES UPS'DOWN 

WHEN Playing 

VERTICALLY 



_ -vertical 

ACTION- 


A.—The magnetic system In closeup. B.—Lateral 
Action. When the stylus moves laterally the coils 
move up and down the magnetic poles. 
The coils are connected in series aiding. C.—Ver¬ 
tical Action. When the stylus moves vertically the 
coils move up and down shnultanrouslit. One coil 
is now reversed so they still act in series aiding. 


stylus of the pickup frtmi its jrroove in the 
record. It also results in obvious economics 
in equipment costs. 

FREQUENCY RESPONSE 

The 0.\ pickup, as the new instrument is 
known, is built to exceedingly close toler¬ 
ances. It is rectangular in shape, somewhat 
smaller than a safety-match box (see photo 
at lower rijcht). It is finished in satin alumi¬ 
num and fittc<l with plug-in terminals. When 
not in use» a protecting guard i.s snapped 
over its <Iiamon<l stylus. The diamond stylus 
exerts a pressure of but 30 grams. This 
feather-light touch prolongs materially the 
useful life of records. 

The response of the OA is cs.>?entially flat 
up to nearly 10,000 eycles for both types of 
recording. Most lateral-cut records are made 
at a slightly higher level than those recorded 
by the vertical method. Bell Telephone Lab¬ 
oratories, therefore, designed the OA pickup 
with increased sensitivity for vertical re¬ 
cordings and thus made the output volume 
of the instrument approximately the same 
for both types. 

Two main assemblies, a self-contained 
vibrating system and a permanent magnetic 
circuit, comprise the internal mechanism. 

VIBRATING SYSTEM 

The vibrating system of the 0 .\ differs 
basically from conventional dynamic pick¬ 
ups in that it employs 2 adjacent voltage¬ 
generating coils instead of 1 . 

These coils arc mounted on a common 
framework of duralumin and vibrate axially 
in a radial magnetic field. Supporting this 
structure and mounted midway between the 
2 coils, is a flat, triangular-shaped spring 
that can flex up or down and twist axially 
but cannot flex sideways liecause of its wide 
< ross-section. Recorded sound vibrations, in 
the form of undulations in the record groove, 
impart motion to the coil structure through 
a thin duralumin tube. This tube, which ex¬ 
tends downward from the midpoint of the 


coil structure, carries the stylus at its lower 
end. 

During the reproduction of vertical-cut 
records, the rise and fall of the tube carries 
both coils up and down vimultaneouHly with 
it. Lateral-cut records, on the other hand, 
swing the tube sideways like a pendulum. 
Consequently the coils continue to move up 
and down; but with lateral records they 
travel in opposite directions, or alternately, 
after the fashion of a see-saw. Hence, by 
switching the electrical connections of the 
coils (scries aiding or series opposing de¬ 
pending upon the “cut” of the disc), the 
pickup becomes bi-functional. 

MAGNETIC CIRCUIT 

The magnetic circuit consists of a rectan¬ 
gular bar of magnetic alloy to which are 
riveted 2 soft-iron, “U”-shapcd yokes, one 
of which carries the center pole-piece. The 
2 yokes are secured directly to the outside 
pole plate which serves as a mounting for 
the vibrating system. 

Since good studio practice calls for the 
introduction of varying amounts of equal¬ 
ization during the recording process to over¬ 
come the effects of noise originating in the 
record material and other distorting factors, 
an equalizer capable of introducing a series 
of complementary characteristics has been 
designed for use with the 9A pickup. 
(This unit is known as the 171A Repeat Coil 
and K.S. 10066 Switch.) It serves not only 
as an adjustable equalizer but as a means 
of matching the impedance of the reproducer 
to the input of the amplifiers. These input 
values may be 30, 250, 500, or 600 ohms. 

The OA pickup works into a 5-ohm impe¬ 
dance and has an output (unequalized) of 
^45 db. from lateral records and -40 db. 
froin the vertical records. Since it is a dy¬ 
namic unit its impedance remains constant 
over its useful frequency range. Use with¬ 
out the associated equalizing equipment is 
not recommended because the response would 
be so nearly linear that a true image of the 
recording characteristics would result and 
this is undesirable. 



^11 phanfom view of the univerial phono pickup reveals its unique use of 2 balanced “speech colls.*' 
The 4-prong terminal permits changing the phase of the colls 180 degrees when shifting from vertical to 
lateral recordings. The view at left snows the vibrating system enlarged. The circular vane of viscous 
materia) carrlecl by the stylus support damps*out unavoidable high-frequency resonances caused by 
the elastic properties of the record material. 
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Realizmg that ^'Experience is the best 
teacher/' Radio-Craft is happy to be able 
to present the following article. It de- 
lineates the service problems that beset 
English Television and shows how these 
pitfalls may be avoided by those who are 
developing American Television. 




Fig. I. Th* effect of a railway 
and hilU upon television reception. 


TELEVISION SERVICING PROBLEMS 

M. E. SOUTHALL 

An isity ink Television Service Engineer 


PROLOGIE 

wartime radio and television 

T has now* been definitely ruled that there 
is to be no resumption of the Knplish 
Television programmes {see Footnote) 
which the British Broadcasting Corpora¬ 
tion had to cease radiating at the beginning 
of the war with Germany. 

There is only one station available for the 
London Area and therefore the transmission 
would be ideal for direction finding and 
would surely be used by the navigators of 
enemy aircraft for directing them to our 
Capital. Also, of course, there is much ac¬ 
tivity on the television wavelengths for of¬ 
ficial purposes and the programme radia¬ 
tions may interfere with these transmis¬ 
sions. And finally, it would be costly to keep 
the service going not only for monetary 

Footnote The KiiKlUh sinOlIng of !lic oulhor'a ttords 
has roiaitieil. In this nrtlclc. an<i iIk- Eiign»l) teclmi' 
<al terms U fontalns are self-explanatory. 


reasons but for staff considerations as many 
fellows are joining the colours and others 
are working on gtivernment secret research 
work in connection with the many uses of 
the ultra-short wavelengths for war pur¬ 
poses. 

The type of radio engineer which has been 
hit most severely by the cessation of tele¬ 
vision is the television service engineer. In 
most cases he has not the academic quali¬ 
fications necessary for a good research job 
and yet he feels that going back to ordinary 
radio service work is a step very much in 
the wrong direction. It is not surprising 
therefore, to find that many good fellows 
had a bad attack of depression which only 
hard work or joining one of the Services 
eliminated. 

In my own case I had graduated through 
the ranks of service engineers and super¬ 
visors to be the senior and most experienced 
of the television service engineers of one of 



Fig. 2. Th« efftef of high 
structures upon television 
signals. 


England’s largest radio manufacturers. I 
had been transferred to the research depart¬ 
ment for 2 years while the first commercial 
television receivers were being designed and 
tested prior to line production, and when 
real Cathode-Kay Tube television com¬ 
menced (as compared with the disc type of 
system which had been running for some 
time), I was put back into the Service de¬ 
partment in charge of television installation 
and maintenance. 

The work was terribly hard as we were 
pioneering and running into new troubles 
every day. Transmission times were very 
limited which meant waiting for them to 
start in order to check the receivers ir¬ 
respective of the time of day at which the 
job was started. 

Installations for royalty, press demon¬ 
strations, exhibitions, etc., etc., all came in 
the day’s work. Late nights and constant 
worrying over awkward but important jobs 
wore one’s nerves to the very edge. Time 
passed and as 1939 came in, television was 
becoming more and more stabilised and we 
had most of the answers to difficult installa¬ 
tion problems. The public interest was grow¬ 
ing; prices of receivers were falling to 
every man’s level and the B.B.C. pro¬ 
grammes were developing from the scien¬ 
tific interest phase to real entertainment 
value acceptable to all classes of the grow¬ 
ing army of television set owners. 

The R.M.A. decided that the main theme 
of the annual radio exhibition at Olympia 
in August was to be Television and we set 
to work to put it over in a big way, but as 
we worked the war clouds gathered and it 
was hard to keep one’s mind on the job. 
Was it worth going on with? Would there 
be war? Well, we all know the answer now 
and there is no point in this article to go 
over those unsettled early days of the war. 
Television stopped dead and we television 
engineers found ourselves with absolutely 
nothing to do. After years of unrelenting 
strain and endeavour it is not surprising 
that nerves broke down and hatred for the 
war which had blighted our hopes of the 
future blurred our common sense. We tried 
to join up and the younger ones below 30 
years of age were able to do so but those 
of us who were older just could not get in. 
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Thirty is ihc calliiif-iiii limit in the 
radio industry; this means that J’or men 
over that atre radio beroiiK’s a reserved oc- 
eupation an<i the fijfhtinjr services cannot 
accept you as the Ministry of Labour say 
that a certain number of experienced ineii 
must be kept in railio otherwise the indus¬ 
try may break down thus throwing; out of 
Work thousands of operatives and similar 
types of labour. In other words wo wert‘ not 
wanted except in our own place in the in¬ 
dustrial seheitie to maintain the home front. 

I left the fii'in I was workinjr with and 
took control of the Service department of a 
larj^e West Knd of Lond<m store. There 
:ire^ many of these jobs iroinjr as the ma¬ 
jority of dealfn‘s emj>Ioyt‘d younjf^ low- 
salaried service enjriiieers and got properly 
let down when these youngsters were callefi 
up and they found themselves with in¬ 
creased serviec work coming in hut no 
>killetl labour to cope with it. In fact many 
small radio firms have had to close down 
because of lack of staff. Girls are being 
trained us ra<lio service engineers by some 
radio manufaetui-eis to help their dealers 
but that’s aimthcr story. 


SERVICING TELEVISION RECEIVERS 

Getting back to t4']e\ ision» here am I back 
on a radio job with boxes of television serv¬ 
icing and installation c(|iiipnieiit and piles 
fd notebooks and servieo manuals waiting 
for the war to end. 

Meanwhile you fcdlows aeross the Atlantic 
are going ahead with television and many 
of you will bump up against the troubles 
we ha\‘o had when you stai-t installing tele¬ 
vision reecivei’s evei-y day so 1 don*t see 
why I shouldn’t open up some of those note¬ 
books and pass on any hints and tips which 
I think may be ot value to you togethej' 
with a (lescription of the equipment used by 
t clevis i mi service engineers in Kn gland. 
Some of the gadgets were on show at 
Olympia for the first time last August but 
have never been used in the field. You may 
get some ideas from my notes about them 
which win help you to make np gear for 
yrui rselvi-s, 

FREAK RESULTS 

Every service engineer and those dealers 
who have the future of television at heart 
should resolve not to ettmte a boom in a 
certain ilistrict based on a report of a freak 
reception. It has happened in England and, 
believe me. it is the rotteiiest job out. to try 
to get the same results from one receiver 
a few hundreil yards away from another 
that is giving perfi'ct results because of 
some freak phenomoiiun. An example will 
help to illustrate what I mean. 

T igure 1 is a ma]» of a eountry t4>wn on 
the fringe of the television station’s service 
area and badly shielded from the station by 
a range of hills. General reception is out 
of the question but by a strange freak of 
locality the dealer's shop in the High .Street 
which ran through the town fri>m the sta- 
tit)n was within an area in which excellent 
television images could be received. 

\\ ith<mt troubling to investigate the 
reason for tht*si* unexpectedly good results, 
and against the advice of manufacturer's 
technicians, he held deinonstrntions and got 
many peojile interested. The proprietor of 
the Railway Arms near the station arranged 
toi ct trial iastallatiitii atid the dealer was 
delighted at the results obtaineil at the 
tavern ami the cf>nsequent jiublicity and. 
naturally, it was not long befftre another 
large house ;it the other end of the town— 
the Plough Inn—ordered an installatien. 

Then the trouble started. 

Results were hopeless. Dipoles with re- 
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Hectors were experimented with; extra-high 
niast.s were erected; costly extra-low-loss 
down lead was tried and finally with the aid 
of an expensive, multi-stage aerial line 
amtdifier fairly good images were obtained. 
Even so the signal strength was hardly suf¬ 
ficient to maintain synchronization and 
everything had to be up to the very top 
limit to keep things going. Valves ha<i only 
lo drop a little in emission to give rise to a 
service call and the job was a regular 
nuisance. 

The reason for these conti-asting results 
wa.s soon established when a colleague and 
I wei-e sent down to thoroughly map out the 
town with Held strength measuring gear .so 
that the Sales Department could <lecide 
whether or not to “boom" television in that 
town or to advi.se the dealer to frankly 
admit to the public that his results were, 
unfortunately, freakish and only to be 
taken as a guide to what tclevi.sion recep¬ 
tion \vould be like when nune transmitting 
stations were erected giving good field 
sti‘ciigth all over the country. 



As will be seen fmni a glanee at Fig. 1. 
there was a deep cutting f<dlowing a natu¬ 
ral cleft in the hills to the north of the 
town and this cutting, the transmitting sta- 
tinii and the dealer’.s shop were all in a 
straight line. There was thu.s a narrow 
“beam’’ or area of gi»od signal strength run¬ 
ning across the town from North to South 
and the dealer’s shop and the Railway Arms 
were in this area. The Plough Inn was 
emtside this freak zone hence the difficulty 
in getting results up to the standard ob¬ 
tained at the Railway Arms and the dealer 
had a difficult time trying to eolleet from 
the landlord of the Plough Inn the heavy 
extra cost of the adilitional etiuipment neces¬ 
sary to give even the meagre results ob¬ 
tained. 

SURVEY YOUR DISTRICT! 

Otiv o/ the firttf thhtf/H that n Herrtee cn- 
f/ittvvr in' flea ter nhottld do dlrcrtltf he fittdtf 
fit lit trfertHion in likelif tt, he a eoniwei'ciol 
proftoaifitni iu hia diatrlrt h to hup n large 
Hcfile witf) of the area and hoag it tm a wall 
in hia offiee or workshop. Then the diatnrt 
should he ea ref ally anrveged by am king rv~ 
eeirer teats one street at a time, and mark- 
ap the results after anttlyais on the 
J(Irite sealv map. 

Colnr code your markings something like 
this: di-aw a green line alongside streets 
in which you find recei)tion is good using 
a .'iim])le dipole aerial; use an orange- 
colour line on streets where installations 
will probably require a dipole with re¬ 
flector because of weak signals; a red line 
could indicate that interference is bad and 
no promise of results should be given to 
jirospectivc customers in that area until a 


careful survey hail been made ami receiv¬ 
ing test.s carried out. 

.^s installations are carried out and ex¬ 
perience gained, mark the location of the 
insianations on the map by drawing a small 
circle with a number inside. Near the maj) 
have a sheet of paper with a Key on it to 
;.il the colour coding ami a list of the nuni- 
lieivd locations with notes against them. For 
example: 

No. 1. Mr. Jones, Type 50d Gonsole 
-^lodel. Good reception area but reflector 
necessary because of “ghost" from 
gasometer. High buildings near here. 

No. 10—Mr. Smith. Type 40fi Table 
Model. .Although in normally bad area 
results g<Kn' due to high building on 
whieh aerial could bo eri'<‘ted away 
from interference. 

Such notes are sufiiciei.t to call to mind 
the details of the installations and the map 
becomes extremely valuable when a prospec¬ 
tive customer discusses the type of receiver 
he wants and asks what the instullatioa 
charge is likely to be. A glanee at the map 
after getting his address enables an accu¬ 
rate estimate to be given and enable.^ th- 
engineer helping the salesman to take along 
with him just the equipment required for 
a home dcniiuistration, 

M hen making tests for eumpiling such a 
map and when carrying out demonsti'ations 
at prospects’ houses a pocket compass is 
very useful. It enables a note to be made 
of the api»arent direction of the transmit¬ 
ting station at any particular location so 
that an engineer following on to make a 
(termanent installation knows in what direc¬ 
tion to mount a dipole with reflector. The 
term “apparent direction" is u.seil because 
merely laying out a line on the map between 
the transmitter and the receiver will not 
necessarily give the direction in which best 
>ignaU are received. There may be large 
steel structures between the 2 points; or 
patches of ore-bearing earth that deflect the 
waves from their normal straight path so 
that they arrive at the receiving point from 
quite an unexpecteil direction and .'sometimes 
lr<mi 2 directions at once! 

Such a state of affairs can occur on the 
roof of an office building in town surrounded 
by taller steid structures. Figure 2 illus¬ 
trates the position. The waves from the 
transmitter encircle the interfering struc¬ 
ture and arrive at the receiving dipole from 
2 liirections. If they w'ere both exactly in- 
phase nothing unusual would be noticed but 
this is seldom the case and one wave is 
distorted or ha.s a slight lag on the other 
giving rise to a blurred or double image. 

This problem is tackled by using a dipole 
with reflcetttr in such a way that the re¬ 
flector '’>hields** the dipole from one wave 
enabling the dipole itself to receive the other 
wave w'eakly but clearly. An aerial boosting 
amplifier may be necessary to bring the 
weak signal up to a strength sufficient to 
efficiently operate the first stages of the 
television receiver. 

TEST ANTENNA 

A type of test aerial Very useful for ex- 
]ierimeiiting i.s one show-n at the Radio- 
lympia Exhibition by a firm siiecializing in 
television aerial equipment. It comprised a 
strong sectional bamboo mast in three 8- 
foot sections with a bolt and thumb-nut on 
the top section. On the bolt may be fas¬ 
tened a eross-bar of wood on which can be 
mounteil as desired a single dipole or a 
dijjole with reflector. 

The total height of the aerial when ex¬ 
tended is about 30 feet yet it is light enough 
to be held by one man or lasheil to any 
convenient support such as a chimney stack, 
fence, etc. In use, a dipole is put up first 
and if signals are not good the reflector 
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elements are added. The mast can be turned 
in any direction until the best aerial signal 
is received or a satisfactory compromise 
reached between signal and static. If the 
latter is bad, the aerial may be moved about 
—still connected to the receiver—until a 
location is reached that gives minimum pick¬ 
up of interference. When these tests have 
been completed a rough sketch map of the 
location is drawn and the compass bearing 
of the dipole and reflector taken and noted 
on the sketch. The survey is then complete 
and a permanent installation may be made 
from the data obtained. 

It will be appreciated that 2 people are 
required for this type of test, one to manip¬ 
ulate the aerial and the other to watch the 
image on the screen of the receiver and to 
give instructions to the other engineer. If 
a table television receiver is available, or 
can be made up wdth a rough but sturdy 
cabinet wdth handles for easy transporta¬ 
tion, a long mains lead will enable the re¬ 
ceiver to be operated fairly near to the 
aerial location so that shouted instructions 
will suffice. On the other hand, where the 
distance between receiver and aerial is too 
great for this method of cooperation other 
means must be provided and one way that 
the waiter has found satisfactory is to use 
a cheap 2-way telephone set running from 
a drycell. The communication lead may be 
temporarily tied at intervals to the screened 
aerial cable as both leads follow the same 
route and will have no electrical effect upon 
each other. 

The engineer managing the aerial can 
wear headphones so that both his hands are 
free as he needs to speak back to his col¬ 
league only on comparatively rare occasions. 
For this purpose a hand-mike wdll suffice and 
can be strapped to the mast mouth high. 

For sales demonstrations at customers* 
homes in districts which, from information 
supplied by the map, should be free from 
serious interference and in a good field 
strength area, a more simple dipole aerial 
may be employed. One sold in England com¬ 
prises a dipole of aluminum in 2 sections 
each half the length of a normal dipole. 
These sections screw into sockets on a 
wooden cross-bar which is used as a winder 
to accommodate about 100 ft. of screened 
lead-in cable when not in use. 

On the end of one section is a large, in¬ 
sulated hook which allows the whole aerial 
to be hung from a gutter, coping, tree 
branch, etc., during the demonstration. This 
device is one w’hich should certainly find a 
place in every television service engineer's 
kit. See Fig. 4. 

Another instance of the use of test aerial 
is shown in Fig. 3 where 2 waves are re¬ 
ceived at the receiving point. The reflected 
wave takes a slightly longer path than the 
direct w'ave and therefore arrives later at 
the receiver an<l the video signal affects the 
scanning line a little behind the signal 
caused by the ilirect wave. The result is a 
“ghost” or second image on the screen. 

The reflected wave is generally much 
weaker than the direct wave and a direc¬ 
tional aerial can be positioned to pick up 
only the wanted wave. An efficient dipole 
with reflector is good enough for most jobs 
although special aerial arrays must be used 
in bad cases. The portable mast and aerial 
enables the correct ilirection of the dipole 
and reflector to be quickly determinetl and 
even if a suspended wire type of (lirectional 
aerial has to be eventually experimented 
with, the mast itself, without the dipole and 
reflector elements, forms a useful support 
for the high end of the aerial wire during 
the preliminary investigations. 

By the way, 1 or 2 of these lightweight 
masts are very useful for ordinary radio 
w'ork where interference problems have to 
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Pocket Size 
Individual 
Ohm Scale 



446 BULTntSTlB 


Here is the lowest priced "legitimate * 
tester on the market. Multi scale D’Arson- 
val meter 0.1 mil accurate within 2%. 
Individual low ohm scale as on expensive 
instruments. DC volts 0-5/0-50 0-500/0-1000 
at 1000 ohm per volt sensitivity. DC mil- 
liamperes 0-1 0-10. Ohms 0*500/0-50,000/0- 
500 , 000 . Self-contained batteries QC 

for ail ohmmeter ranges. -vu 


Net 


5 


2S instruments 
in one! 
Convenient selector 
switch operation 
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Net .. 

DC voltmeter 0 5.50/250/500/2500: DC millismmeter 
0/1 10 iOO/IOOO: DC ammeter O/IO: AC voltmeter 
0/10/100/500/1000 : 3 range ohmmeter 0/100/100.000/1 MeQ.: 
Meter seniitivity I Milliampere or lOOO ohmi por volt. 

3 inch square D’Arsonval meter accurate within 2 ^'. 
The equivalent of 25 different complete instruments. 


3™9SC 


Tests all new 
miniature tubes 

Teiti all tubes—new min 
iature. regular receiving, 
ballast, and tubes with 
filaments up to full line 
voltage. Indicates noisy 
tubes that would other* 
wise test ffooti. Hot inter- 
element short and leakage 
test between all individual 
elements. Spare socket pro¬ 
vision for future tubes 
with new base arrange¬ 
ments. Individual tests of 
each section of full wavo 
rectifleri. duo diodes and 
all multi-purpose tubes. 

High sensitivity neon in¬ 
dication. Accurate calibra* < 

tlon. Continuously variable adjustment for all 
line voltages from 105 to 135 volts by means 
of a 25 watt power rheostat. Double fused line, 
celluloid covered tube charts. 




Capable of even finer performance than RCP s 
famous former signal generator. Has all latest 
Improvements in circuit and mechanical design. 
Extremely wide all wave coverage continuously 
variable from 95 Kilocycles to 100 Megacycles. 
Output modulated at will. 30% modulation at 
400 cycies, sine wave from self-contained inde¬ 
pendent 400 cycle circuit. M/\nC 

tion in approximate microvolt * JIl J 

bration by means of five step ladder ^ # m 
attenuator. Net . ^ ^ 

Send for new Catalog 12 t demcribing the 
complete RCi* tine of 1940 tlependable 
Test Equipment. W'rite today. 


ne 
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RADIO CITY PRODUCTS CO., INC. 

88 PARK PLACE • NEW YORK CITY 
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be tackled. They allow anti-static aerials to 
be erected and moved about until u zone of 
minimum or zero static is found in which a 
permanent aerial installation may be carried 
out. 

SAFETY FIRST 

Other kit items not essential but used by 
many English service engineers are rubber 
gloves and safety-glass goggles. It is a 
matter for argument whether major re¬ 
pairs on a live chassis should be carried 
out in a customer’s home. Many receivers 
have safety devices which cut off the main 
supply when the back of the receiver is 
removed but there isn't a fellow among us 
who has not at some time or other short- 
circuited such devices in order to carry out 
tests and therein lies the danger. Familiar¬ 
ity breeds a tough hide and many of us 
don't make much fuss of getting a shock 


A NEW BOOK ON AUTO RADIO 

See Page 30H 


Television 


AUK YOf prt'pan-d to lakt aihaiitaKC of the oi>portuaitie> 
timt the new TKLKVl.moN liiUustry l> rreatintt^ Traici 
voursvif iiinv. while TeliwIsloii is young, for a better Joli. 
Write for KUKK ILLrsTUATl 1> JtOOKJJ-iT, "A Teste-I 
rian for a Future lii lUilln & Televlaloa." CAlMTOl; 
UAl>IO K.N'(;lNKi:iU.NG INSTlTlTE, Del>t. HC-U. 
3221 Uuh St.. N.\V.. Washington. 1>. F._ 


Attention Dealers 

Sell Wright Speakers, Ward I..eonard Re¬ 
lays. Resistors. Flechtheim Condensers. Su¬ 
preme Instruments. J. F. D. Ballast and Dial 
Belt kits. Music Master record players, chang¬ 
ers. recorders. Champion Radio Tubes. Pocket 
trouble light free with first $5.00 Order. 

ANCHOR RADIO DISTRIBUTING SERVICE 
2l3'/i Dryden Road. Dept. RC. Ithaca. New York 
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MODEL 


• Bis in Value 

• Bis in Performance 

• Sensationally Priced at... 

Here is an AC-DC Volt-Ohm-Milliam- 
meter with all the ranges you want . . » 
easily readable on the large 7‘' instru¬ 
ment with extra-long 6" scale ... in a 
new up-to-date three-lone case you will 
be proud to use in your panel, bench or 
on calls to the home. Check Readrite Big 
Boy’s adaptability (or your requirements: 

DC V. 0-10-50-250-500-1000 at 5000 
ohms per volt; AC V. 0-10-50-250-1000 
at 1000 ohms per volt; DC Ma., 0-1-10- 
100; Resistance ranges: 0-1500 ohms 
shunt type circuitand0-750,000ohm8; 7.5 
and 15 Megohms. Battery furnished for 
a 0-1500 oh ms range. Maroon case with 
red and silver panel, attached * id ^ 
handle . . . Dealer Net Price 

★ ★ ★ 
MODEL 510 

A Handy Pocket- 
Size All-Purpose 
Volt - Ohmmeter 
. . . Ranges 0-300 
DC Volts; 0-10,- 
000 ohms. Com¬ 
plete with Battery 
Dealer 
Net Price 

★ ★ ★ 

MODEL 432-A 
TUBE TESTER 

The Outstanding 
Tube Tester Value 
. . . Checks all 
types including 
Loctals, Single 
Ends, Bantam Jr., 
and the new Mid¬ 
gets, Gaseous Rec¬ 
tifier, Ballast, 

High X^oltage Series, etc. Filament Vol¬ 
tages from 1.1 to 110 volts. Direct Read¬ 
ing GOOD-BAD Meter Scale. Counter or 
Portable Leatherette Case with c o ftc 
roomy compartment for tools ^lo"*** 

Sertiim lllfi College Ave, 


REAPBITE mm WORKSh PhKa 


Iroiii ;i it*w hun<li'<‘(l volts hut there are 
much higher voltages in television rooeivers 
and a fatality is a Tlistinet possibility if 
real vontavt is marie with an C3ftra-high- 
voltago supply. Huhber gloves, therefore, 
are an insuranee and many Knglish (inns 
insist that their engineers w<’ar them when 
handling live ehassis. 

With regal'd to the safety-glass g<iggles. 
these, of course, are supposed to be worn 
by anyone handling a cathod<*-ray television 
tube ill case it **implo<les‘\ Whether or not 
they arc worn depemls mostly on the in¬ 
dividual or the firm for which he works 
while in the latter ca.'^e this again may 
depend upon the insurance company which 
will have to pay any compensation in the 
case of acciiloiit. Personally, I have not met 
a case of personal injury cause<l by a tube 
going off on its own although F have been 
mightily thriller! whmi 1 saw a colleague 
let one slip fnmi his hainls on to the floor. 
We huddled up ami waiterl fr»r it but the 
tube didn’t break! 

AERIAL AMPLIFIERS 

Tuiicr rertain <*on<Iiiion,s the signal passed 
l*y the rlown lead to th<‘ television receiver 
may be lot) weak to give gorid results but a 
“Booster*' Amplifier will generally correct 
this state of affairs ami allow satisfactory 
reception under what were almost impos¬ 
sible conditions. 

Bad comlitions may be <lu(* to: (1) low 
.«ignal strength area; (2) use of a very 
long learl between aerial and receiver; Hi) 
weak residual signal after cmnhatiiig local 
.‘^tatie; (4) comprehensive line network in 
,salo.s rlemonstration room with many points 
for connection to various models; etc. 

In England, service engineers had 2 types 
of amplifiers in their stock to deal with 
these situations. One e<nnprised a 2-slage 
flat-frequency-re.sponse amplifier of some 30 
db. gain housed in a metal case with its 
ow’ii pow’cr supi)ly. Being thus independent 
of the receiver it could be located at the 
aerial end of the down lead cable in a loft 
or other convenient situation whence it 
could be fitted and forgotten. 

The se<*onfl typo of amplifier eemsisted of 
a single valve in a .small metal case only an 
inch or two larger than the valve all round 
with the necessary resistances and con¬ 
densers to make up a single-stage amplifier 
of about 15 db. gain. The unit was lilted 
with lugs so that it could he screwed to the 
inside of the receiver cabinet and leads 
were provided so that electrical connection 
could be made to the receiver chassis which 
provirled the necessary L.T. and H.T. sup¬ 
plies. 

This cheap and compact little unit was 
very <*fTective in dealing w'ith less severe 
cases <»f the troubles meiitionc<l above. Apart 
from these there were also large amplifiers 
for feeding blocks of flats, tenements, etc., 
but this type does n<n concern iis here. 

•’BLACK SPOTTERS” 

Another useful little ga<lget similar in 
physical a])]»eanince to the single-stage 
aerial amplifier was the “Black Spotter'’ or 
interference limiter. It was used in cases 
where complete static sujipression could not 
be achieved and was the means of satisfying 
many an unhappy customer living in an 
area of chronic interference which the most 
elaborate aerial systems failed to clear. 

The unit derives its power from the re¬ 
ceiver chassis an<l it employs a single valve 
f<ir phase rever.«al of the interfering signal 
voltages. Thus the vivi<l white flashes on 
the screen due to interference are made 
dark and are much less conspicuous and 
irritating to the eye. 

In a way, it is similar to the method of 
dealing with uncontrollable interference on 



oijI inary broadcast wavebands where it is 
<iflcn fountl that using the tone control to 
cut the higher frequencies makes the pro¬ 
gramme tolerable. The high-nolc interfer- 
cnee is more penetrating to the ear and its 
suppression, although admitteilly destroying 
the fidelity of the reproduction, makes far 
more pleasant listening. 

Tn television reception, the views on the 
screen comprise a high percentage of dark 
or medium tones and a low percentage of 
really high lights so that white flashes show 
up over a large area of the screen. Revers¬ 
ing these to black spots or streaks causes 
them to be practically invisible in the large 
areas of dark or grey tones comprising the 
image and the eye is not troubled by them 
although from the high-fidelity point of 
view' the image on the screen is not perfect. 

The effect of reversing white flashes to 
dark streaks has given to the unit its slang 
name of ^‘Black Spotter.” A potentiometer 
control on the device enables just the right 
amount of phase reversal to be achieved 
otherwise the effect may be overdone and 
the whole image turned into an appearance 
of a photographic negative. 

LEAD-IN CABLES 

Most engineers and dealers carrie<l in 
their stock 3 or 4 different grades of aerial 
lea<l-in cable for the following reasons. 

In areas of very good signal strength or 
w'here only a short length of cable is re¬ 
quired betw'een the aerial and receiver a 
cheap lead-covered cable is all that is 
needed. A type of shielded bell wire is quite 
suitable. It is not necessary to employ ex¬ 
pensive low-loss cable where no appreciable 
benefit is gained by its use; and installation 
costs can be kept low by using cable suitable 
for its job but no better. 

The other 3 gra<les of cables were im¬ 
provements on this economical type. (1) 
First was a braided screen coaxial cable 
w’ith a straiuled conductor and solid low- 
loss dielectric. (2) Then a thicker cable with 
an air dielectric maintained by a spiral 
threa<l wound round a crinkled solid con¬ 
ductor coubl be used for longLsh runs of 
cable or in areas of poor signal strength. 
(3) The final grade of cable w’as for very 
long runs, large netw’orks for flats or dem¬ 
onstration rooms, and for use as an aerial 
cable in areas of w'eak field strength where 
the signals from the aerial must be con¬ 
served to the utmost. This cable was very 
expensive and comprised a crinkled solid 
coiuluctor within an air dielectric an<l an 
insulating layer of special paper. A solid 
lead screen with a waxed paper an<l a 
weatherproof outer braiding made up a 
cable of very low losses and wide frequency 
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charactcriftifs-^—osstMitial features for high- 
qiiiility reprotluction. 

Television installation and service prob- ^ 
lems ;ire not so very diiVicult to solve. It is | 
♦inly their novelty which cloaks them in 
inystei N but if a ealm analysis of the symp- | 
toms is inaile the cause is soon apparent and 
the cure applied. Even if a cut-and^dried 
cure is not known the line of investigation 
is generally sufficiently obvious to point the 
way to the type of experiment most likely 
to sviccccd in eliminating the trouble. 


Calculating impedance at a 

GIVEN FREQUENCY 

D uring the lonstruction of the rather 
complicated Public Address System at 
Prank Wiggins Trade School in Los An¬ 
geles, \vc found it vitally necessary to check 
the impedance of a number of lines, trans- 
lormers. and coupling devices. For this par¬ 
ticular work we had a standard bridge of 
;i well-known, expensive make; however, 
«»nc impedance that was checked was found 
to be J^o glaringly impossible that we were 
led to mistrust the readings determined by 
the bridge. 

The men in charge of construction were 
immediately faced with the problem of le- 
checking these impedances by some other 
means; and since the work was done when 
most other places which had a bri«ige of 
this type available were closed, we were 
confronted with the need of some accurate 
measuring device of this type. This was 
linally accomplished according to the fol¬ 
lowing diagram. 




GET THIS BOOK OF 

MVfO 

" NOW! 

THE ALLIED CATALOG SHOWS 

EVERYTHING IN RADIO 


RADIO'S GREATEST CATALOG 
FOR SERVICEMEN—DEALERS— 
SOUNDMEN—AMATEURS! 

If vouVe in Kadio, you can’t 
afford to be without the new 
1941 ALLIED Radio Catalog! 
It’s the biggest ever — 212 
value-packed pages—and the 
best ever. Shows everything 
in Radio. Send for your copy 
now. You’ll see why it’s uni¬ 
versally known as the one 
reliable Radio Guide — the 
most complete index to 
Everything in Radio you’ll 
find anvwhere. A copy is 
yours, FREE for the asking! 


NEW P.4, SYSTEMS ,acco3sory°*iin<^ 

36-pase section I 


f ^ More than i oa 

^^^.allvaluo-pack^ 

>ce book.s, etc Mnr.» 

' B'C SERVICE SECTION 


The oscillator was a standard audits fie* 
i{uency oscillator of a common and inex¬ 
pensive make with an output of about 3 
watts. The milliammctcr, indicate<l at P, 
had a 5-ma. movement which we found in 
most cases to be ample. Two types of volt¬ 
meters were used, first a vacuum-tube volt¬ 
meter and later a 0-15 V. voltmeter of 20,000 
. hills volt resistance was used, and in each 
. ase the results were so similar as to be j 
immaterial which was used. If a resistance- ^ 
type voltmeter is used in Position B. it is 
necessary to find the current tlrawn by the , 
meter and subtract from the total reading. ] 
If the is used in Tosition A, the 

resistance of the milliammetev fU) must be 
known in order to be included in your cal- 
L-idalions. 

This inethoEl works with almost any type 
of oscillator or meters if reasonable care 
;,nd good juilgmcnt are vihceI. We have also 
found that this method can be used with 
bout the same accuracy as most people can 
\’<e the more expensive and more conipH- 
ated bridge. Since most service shops must 
iiMve these instruments ami the few times 
a nica.surement of this kind i.s taken would 
1 idly warrant the expense of a bridge, 
ihis methoEl will no doubt be welcome to 
those needing this type of a measuring 
ilevi^e. 

.1. D. Weiss, 

Fra^ik WiffgfiMA Trade Sefioof, 

Lo 8 Aagcfcit, Cafif, 
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NEWS SHORTS . . . 

. . . Orrin K. Dunlap, 
formerly Ita<lio Editor of the \ew \oik 
Times, is now Manager, Information Dept., 
RCA Mfg. Co. Here’s congrats to one of 
radio’s old-timers who has earned whatever 
bounty radio has to offer. . . . Dr. Paul 
Nipkow, inventor of the television pinhole 
scanning-disc which bears his name, last 
month died in a Berlin hospital, the .Veto 
York Times reported last month. He was 
80 years of age 2 days previously. . . . The 
New York Y..M.r.A. schools are planning a 
new 6- to 8-week radio course designed to 
equip ratlio amnieurs to pass Fe<leral 
examinations for radio operators who wish 
to step into the communications field as it 
is now being shaped to suit \meiica’s Na¬ 
tional Defense Program. 
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ELECTRONICS* 



The foUoiving article rfe- 
scribes the new and remark- 
dblg ingeniotis Solovox, hh 
vented bg Laiirens Hammond 
who created the Hammond 
Organ and the Novachord, 
and tells how this 14-tnbe de¬ 
vice may be used as an elec¬ 
tronic musical supplement to 
any piano. 


< The photos at left illustrate various elements of 
the Solovo*. At A. the attachment in use on a 
grand piano, a set of 12 control tablets giving any 
piano an indefinite variety of tone colors that 
Simulate the organ (Note individual volume con¬ 
trol.); B close-up of upper portion of the Solovox 
showing how the control tablet add-on device is 
tilted to produce a desired effect; C. the Solovox 
keyboard being attached to the piano keyboard 
by thumbscrews. 


THE ELECTRONIC "SOLOVOX 

AtuAiC€il ^(Jijunct to tfiQ J^iano 


T he Solovox is a new 14-tube instrument 
—invented by Laurens Hammond, crea¬ 
tor of the Hammond Organ and the 
♦Xovachord, and expressly designed as 
a musical supplement to the piano—that 
even a child can play perfectly. Operatoil 
entirely by electricity, the Solovox is a 
3-octave keyboard which is attached to the 
piano so that the fingers of one hantl can 
easily span the 2 keyboards. A total of 12 
control tablets give the Solovox a fi-octave 
range as well as an indefinite variety of 
tone colors, and being smooth, sustained*and 
ca])able of “swell,its tone colors make an 
effective contrast to the percussive brilliance 
of the piano. A knee lever controls the 
volume, A slim tone cabinet containing the 
electrical equipment, including the loud¬ 
speaker, is set alongside a vertical piano or 
%iTndenieat)\ a grand piano. 

This instrument represents a new source 
of income for Servicemen and Servicemen- 
clealers. 


MODUS OPERANDI 


All the notes of the Solovox are controlled 
by a single radio vacuum tube master osr#7- 
lafor (see diagram) operating at one of the 
12 audio frequencies in the highest octave 
of the instrument (2,093 to 3,951 cycles). 
Each time a key is depressed, a switch 
under it tunes this oscillator to the pitch 
associated with the key in this highest- 
octave range. This occurs regardless of 
whereabouts on the keyboard the playing 
key is depressed. Thus, wheneN 'er any one 
of the “C” keys is depressed, this oscillator 
is tuned to 2,093 cycles, which is its lowest 
frequency. If any key is depressed, its 
♦ frequency will be 3,951 cycles, which is its 
highest frequency. 

The output of this master oscillator con¬ 
trols the frequency of another oscillator 
called the buffer oanUator which operates 
at the same frequency as the master oscilla¬ 
tor. The output of this first controlled 
(buffer) oscillator in turn controls the fre¬ 
quency of a second controlled oscillator, so 
interconnected with the first as to oscillate 
at one-half the frequency of the first oscil- 


- ’N'o^cliord'-EUctronic Music’s 
-'tw ibs-lube liab> . Radlo-Craft, April U>J9. 
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la tor. This new frequency corresponds to a 
note of pitch one octave lower than the 
first controlled oscillator. 

Similar cascaded oscillators provide pitches 
of 2, 3, 4 ami .5 octaves below that of the 
master oscillator. In this way, each time 
the master oscillator is tuned to some one 
of its 12 possible frequencies (one for each 
note of the scale), each of these C con¬ 
trolled oscillators immediately follows it to 
produce outputs which are the lower oc¬ 
taves of this pitch, to form a series of 0 
frequencies in exact octave relationships. 
Now the particular oscillator outputs de¬ 
sired for passing through the amplifier and 
speaker, depend upon the particular play¬ 
ing key depressed (for instance on which 
one of the 3 ‘*C“ keys) and also, upon which 

of the “BA.SS-TENOR-rONTRALTO-SO- 

PRANO'* controls are employed. 

The selection of the desired oscillator 
occurs when a second contact under each 
key closes. This secoml contact operates an 
electrical relay having contacts to make 
the desired oscillator selection. It is to be 
noted that there are 3 relays, one of which 
is common to each of the 3 octave groups 
of keys. Thus, we see that a playing key 
functions in 2 ways—first, it tunes all of 
the oscillators to the pitch of the key being 
depressed, and then selects the output of 
the particular sub-octave frequency con¬ 
trolled oscillator desired. 

A further function of the second key 
contact is to transmit the signal to the 
speakers with a controlled rate of attack, 
so as not to be musically abrupt. Tuned 
electrical circuits and tone controls follow, 
which control the quality of tone over a 
very wide range. 

The effect of the “MUTE“ is produced by 
passing the signal through a vacuum tube 
operated non-linearly so as to suppress the 
sharp curvature of its input wave, and 
thus render the tone more mellow. 

PERMEABILITY TUNED 

The IBR.A.TO’' effect is produced by a 
vibrating reed (which is put into motion 
when the volume control lever is brought 
forward in starting the instrument) which 
intermitteutfy changes the pitch of the 


master-oscillator by varying the inductance 
of a small coil (Ll in diagram) connected 
across it. 

The volume of sound from the speaker is 
controlled by a knee-operated rheostat 
which acts to control the amount of am¬ 
plification. 

The Solovox will remain in tune in¬ 
definitely. However, as the pitch of the 
piano with which it is to be played will 
vary considerably, a tuning adjustment 
knob at the top of the tone cabinet has 
been provided with which the instrument 
may be easily tuned by the pianist in 10 
seconds" time, to the piano. It is not neces¬ 
sary to tune each note—the single tuning 
knob provided simultaneously tunes them 
all by varying (he inductance (L2 in dia¬ 
gram) that resonates the master-oscillator 
circuit. 

USES 

The Solovox, which can be played by 
even the self-made pianist without any 
special instruction, adds singing voices like 
orchestral instruments to the tones of the 
piano. The player carries the melody on the 
Solovox with the right hand and the left 
hand accompanies on the piano. The right 
hand can easily encompass notes on the Solo¬ 
vox and piano keyboards simultaneously, 
considerably enlarging the pianist's scope. 

On the front of the Solovox are the pre¬ 
viously-mentioned, tablet-shaped tone selec¬ 
tors and all that the player must do is to 
push them in various combinations to ex¬ 
tend the range of the instrument to fi 
octaves and create hundreds of exciting new 
tone-colors. Some of these tones resemble 
flutes, strings, brasses or woodwinds, while 
others hare nerer been heard before! 

The exceptional versatility of the Solovox 
makes it a flexible addition to the studio 
equipment of any radio station. With the 
Solovox attached to the piano, ensembles 
are heightened and dramatized by its smooth 
attack. The rich variety of its tones ranging 
from a brilliant, string-like effect to a deep 
and penctratingly organ-like quality make 
it a new and different instrument for music 
lovers to hear and enjoy. 

For a vocalist, the Solovox provides a 
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Dealer Net Cash Price 

PUd 

$5.00 cash and 10 monthly 
payments of $3.00. 

In MfUl Cast 


MODEL 

electronH 


r*"" "f 

fill nil 11, R"<"K ••> mull ltii..|.r Mill, h hhi 

fulfill thi. 3i-in,-,-ninu-^ iiu.iU „f t,„|.,y 1 

tomoirmv aC a ,Hk., he cau aff.u.l i!? pa" 
Ihe instruniont will lakt* t-an' of all tlu* hhv- 
iceixian a niultiiiit.ter iVMUlri'iiieius aiitci* it 

, i.a*. ciiitt'jxt tiieasiiivDiiTita ♦*((■ in 

'!! ■•••"if . iri ttit for 1>.C 

\allug. and rrsislunre nirasur<-iiirn(.s. 

0.1 T« tiUOO l).C. VIH.TS_c„ve,, 3 l bv ,lv 
Vorta“%^® lailB.-a ef ll/LV«/2ll/iiu/-iw/uiH, 
io rangi-a niiiy be exteiule.l to iliK.i 

SUIKBMb Type <s;j I'lobe. The input iTium-- 

WX* volt range ia i.-.taii),i.,i uliiua. ■? . input 

VMitii a ' probes for measuring l>.c 
I>C ioh« ® **«* *'*» rr-sistanif so that tla- 
liak'An^*L (levclopail across oHciltator gri.l 
leaK can be measured without mateiiallv af- 

l•l'••'• "oreVu 

. A.\ ,C.. and A.l-.C. voltages cun he 
upsetting the operation of 

POrftive^nori;riyt^*'®Psf negative or 

n?? r respect to chassis or 

ground may be measured by setting the rir-- 
cult .Hector stMich to volt.'oc ••+•■ 

Ll'n * '"** elves 

a sensitive meter necessary In measuring 
small control voltages. “ 

#.5 OHM.S TO 1000 MELOilMS-covered by r. 
overlapping ranges of n/I00i>/lUO.OtN */1 
megohm/10 megohms/Ihno megolmis. This 
f permits all res-iataiice 

ranges, including the luOO megohm range, to 
be operated by the setf>contalned 3 voU bat- 


VOLTMETER 


.y‘u^aVv ■ If ui^ »he extreme 

(er -it v.-rV-' ‘^**J“sting the ohmme- 

is m;yVr. ^ '** ■'**'* are no ad- 

I between ranges The 

Vf • 'n'\T- "V resistance of 

iVin / tl-'» oliins Uhleh gives a good deflec- 
lion in cliecking resistances of radio freauencv 

hs'"pf ;ir "n"! o'ohmme7eT?or 

us spcfrt ami aoeuracy itAiTiP nf i 

trunlc typ.. the nieter L' fulU protecISd in i 
olimui. ter uiii no, ,„jp„ 

I'll I. guaranteed 

''■Copper oxitle rectifier is fully nro- 
mii Ir a«nie guarantee assail 

otht t baits ill the instrument. Temperature 
•'nor of rectifier is corieeted o%-erTvvo?km| 
range of 40“ K to 100“ K. v\orKirig 

rrKKFVT'^"’**'”**;^ 15 ami'ekes D.r. 

I I KK^.> r—covered by 7 dirwt ranees of 

and (i/t.i amperes. Such a wide selection of 
ranges was incorporated to meet all cur7eSi 
tieasuienieiits necessary—from the feu- 
micioaniperes found in control circuits to tiie 
ampeie ilrain of automobile receivers, 

0.1 n> .-ioo OI TITT VOLTS-can be used 
with any good signal generator ISUI'REMK 
*iV alignment. 

Volts ranges of 0/3/15/50/150/500 

The Model 340 Is also available in beautl- 
•- nitrated for $42.30 cash or 

$-).W ca.sh and 10 monthly payments of $4.1H, 




f uPRrME KiidTi caiT 

CREiMimoP. Hl^ilsippi. y. f. a. 


PATENTS —TRADE MARKS 

Booklet concerning Inventions & Patents 
Form "Evidenrs of Conception’* with 
tnstruettonm /or and "Sehrdvl* of 
Government and AttorneyMFee»"—Fre« 

LANCASTER, ALLWINE & ROMMEL 

Hrciflered Palunt Attomev* 

436 Bowen Bldg. Washington, D, C. 



SCOTT 

CUSTOM BUILT 
RADIOS 


SERVICING TELECEIVERS 

CERVICE work on television receivers can 

^ be divided into 2 parts: 95Vc can be 
done with the conventional instruments 
which every Serviceman has already, plus 
an ultra-frequency oscillation; requires 
instruments that individual Servicemen and 
most dealers would not be justified in buy- 
infft .Andrea Radio Corp. has found. 

It appears, therefore, that the jobbers 
will have to take upon themselves the in¬ 
vestment in instruments required for the 
part of service problems. Dealers and 
Servicemen will handle all this very small 
part of the work, and when a condition 
arises which they cannot meet, they will 
have to deliver the set to the joliber’s serv¬ 
ice shop, since the equipment needed in such 
cases is hardly portable, nor would it be 


ELECTRONIC SOLOVOX 

(Continued from page 290) 
full, well-rounded backjrround. The fact that 
all the technical difficulties, such as perfect 
pitch intonation, smooth vibrato, smooth 
tonal attack, and quality control are all 
taken care of in the design of the in-tru- 
mont makes the Solovox the easiest id’ a'! 
orchestral instruments to play. No special 
training is necessary, for anyxtne whu can 
pick out a tunc by ear on the piano can 
play it effectively. 

In the studio where space is preciou^, the 
Solovox is especially adaptable, for it takes 
up no extra room. It is entirely electrical 
in operation and by means of 1 tuning 
knob can be tuned to the piano with which 
it has been assembled. The 14 standard, 
inexpensive radio tubes—the heart of the 
instrument may need replacement only in 
the course of several years' playing time. 
Radio men will note that the comparatively 
low cost of the g^olovox (under $200) places 
it within the ranpe of small as well as large 
radio stations. (Dealers give to purchasers, 
without charge, what little instruction may 
be necessary.) 



, - -vn fii* inTvn* 

tion the 14-tube Solovox, which wa$ recently 
introducad simultaneously in Chicago to the 
National Music Merchants Association conven¬ 
tion and »n New York to music notables and 
to members of the press. 


wise to do the work in the customer's home. 

9o^/c Are Simple Cases —As you will 
discover when you become acquainted with 
television receivers, they are quite different, 
electrically and mechanically, from broad¬ 
cast sets. Since the slightest deviation from 
extremely high standards of precision de¬ 
sign shows up in the "picture” tube, such 
compromises in specifications and tolerances 
as have been adopted widely in sound re¬ 
ceivers cannot be made in television circuits. 

The use of high voltage exerts an im¬ 
portant influence in television set design. 
If parts break down in sound equipment, 
it is easy to replace whatever has gone 
wrong, but when several thousand volts get 
loose, expensive damage may result. Finally, 
cheap materials and inferior designs are 
not suitable for ultra-frequency circuits. 

Thus, the superior materials and con¬ 
struction necessary for television equipment 
eliminate the source of many failures com¬ 
mon to the average sound receiver. There is 
a sufficient background of experience al¬ 
ready to indicate that service work on an 
average good television receiver is almost 
entirely a matter of tube failures. 

From the foregoing, you can see that 
there is no high-voltage hazard involved 
in 9595' of the television service work. The 
5Vr to be done by the jobber's service 
department may require special tests to be 
made with the current on, but the Service¬ 
man who makes the conventional tests for 
which he is equipped does not need to take 
any risk whatever. He can do his work 
with the power switched off. 
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WHAT IS THE F.C.C.? 

The foUowinu items are abstracts from, aud coistihite the major portion 
of the recent release of the Federal Commnnications Commission en~ 

titled “AliC of the FCC.” 




THE following items are presented here 
in order to clarify many misunderstandings 
of radio men concerning the functions and 
limitations of the Federal Communications 
Commission. This body has been authorized 
by ConRress to license and regulate all com¬ 
munication — principally Radio— in the 
United sStales of America and its posses¬ 
sions, except the Philippines and the Canal 
Zone. To date this control extends over 
approx. 65,000 radio transmitters (our 
45,000,000 receivers do not come within the 
province of the F.C.C.'). A staff of 600 per¬ 
sons is required for proper functioning of 
the Commission. 

IF/iaf IS tfie Federal Communications 
Commission? U is the Federal agency 
charged with licensing and regulating inter¬ 
state and foreign communication by means 
of electric energy, principally radio (in¬ 
cluding broadcast and other radio services), 
telephone, telegraph, and cable. 

Is the FCC under any Government de- 
partment? No; it is an independent Federal 
establishment created by Congress, and, as 
.such reports directly to Congress, 

When <iid the FCC start functioning? 

July 11, 1934, when the Commissioners took 
their oaths of office, at which time the 
Federal Radio Commission was abolished. 

Under what authority does the FCC 
operate? The Communications Act. signed 
by President Franklin D. Roosevelt on June 
19. 1934. as amended. 

How were communic<ttion utotters admin¬ 
istered before the FCC was created? Juris¬ 
diction was shared by the Post Office De¬ 
partment, the Interstate Commerce Com¬ 
mission, the Federal Radio Commission, and 
other agencies. The Communications Act of 
1934 not only coordinated supervision under 
a single agency, the FCC, but established the 
basis for a national communications pones'. 

What is the basic purpose of the FCC? 

This is best explained by section 1 of the 
Communications Act of 1934, as amended, 
which reads: “For the purpose of regu¬ 
lating interstate and foreign commerce in 
communication by wire and radio so as to 
make available, so far as possible, to all 

RADIO-CRAFT for NOVEMBER, 


F.C.C. CONFERENCE 
One of many conferences, 
held before a license is 
granted to a new radio 
station, is staged here by 
the FCC Rules Commit¬ 
tee; at head of table 
General Counsel Telford 
Taylor. Others are: Wm. 
j. Norfleet, E. K. Jett, 
T. J. Slowie, A. D. Ring. 
A. W. Cruse. Edward L. 
White. Wm. P. Massing, 
Joseph Rauh. James A. 
Kennedy, Theodore Bart¬ 
lett, Florence Stretch, and 
Gerald C. Gross. The 
F.C.C. considered 7,500 
applications last year. 

Thotn —roiirtCi.y 
Washington iP < i Post. 


the people of the United States a rapid, 
efficient, nation-wide, and world-wide wire 
ami radio-communication service with ade¬ 
quate facilitie.s at reasonable charges, for 
the purpose of the national defense, for 
the purpose of promoting safety of life 
and property through the use of w'ire and 
radio communication, and for the purpose 
of securing a more effective execution of 
this policy by centralizing authority here¬ 
tofore granted by law to several agencies 
anil by granting additional authority w’lth 
respect to interstate and foreign commerce 
in wire and radio communication, there is 
hereby created a Commission to be known 
as the ‘Federal Communications Commis¬ 
sion,* which shall be constituted as here¬ 
inafter provided and w’hieh shall execute 
and enforce the provisions of this act. 

To whom does the Communications Act 
apply? Section 2 (a) of the act says: “The 
provisions of this act shall apply to all 
interstate and foreign communication by 
wire or radio and all interstate and foreign 
transmission of energy by radio, w'hich 
originates and/or is received within the 
United States, and to all persons engaged 
within the United States in such com¬ 
munication or such transmission of energy 


RADIO DETECTIVE CAR 
Sp«ciallv-*qulpp«d auto 
used in F.C.C. field lerv- 
ica for tracing unlicaniad 
stations and otharwis# 
hunting unlawful tranimli- 
slons. The car It equipped 
with a direction-finding 
loop antenna. 


by radio, and to the licensing and regu¬ 
lating of all radio stations as hereinafter 
provided. ...” Communication which is 
wholly intrastate is not included. 

Is the Communications Act limited to the 
continental United States? No, it applies 
also to Alaska, Hawaii, Puerto Rico, and 
other possessions, but not to the Philippine 
Islands or to the Canal Zone. 

What are the major activities of the 
FCC? Allocation of frequencies for all 
classes of radio stations, except Govern¬ 
ment; licensing and regulation of radio 
broadcast stations and all other radio sen*- 
ices, including the common carrier services, 
international, television, facsimile, educa¬ 
tional broadcasting, experimental and de¬ 
velopmental; licensing of radio operators; 
promotion of safety of life and property 
through the use of wire and radio com¬ 
munication by requiring compulsory use of 
radio, ami licensing and regulation of ship 
and shore, aviation, police and forestry 
radio services; investigation of complaints 
as to matters coining under the provisions 
of the ( ommunications Act; encouraging 
the larger and more effective use of radio, 
including the conduct of special studies and 
engineering research; and regulation of 
telephone and telegraph companies engaged 
as common carriers in interstate or foreign 
communication by wire or radio. 

is a **co 7 nmon carrier*'? The Com¬ 
munications Act defines this term to mean 
“any person engaged as a common carrier 
for hire, in interstate or foreign communi¬ 
cation by wire or radio or in interstate^ or 
foreign radio transmission of energy.’* A 
person engaged in radio broadcasting is not 
deemed a common carrier under this act. 
Broadly speaking, a common carrier for 
hire must render a public service without 
discrimination to all who may pPPly* 

H'/iaf does "wire communication** mean? 
The transmission of writing, signs, signals, 
pictures, and sounds of all kinds by means 
of wire, cable, or other like connections. 

ir/iaf does ‘'radio communication** mean? 
Transmission by radio of writing, signs, 
signals, pictures, and sounds of all kinds. 

ir/iof does "broadcasting** mean? Dis¬ 
semination <if radio communications intend¬ 
ed to he received by the public. 

How is the FCC administered? By 7 Com¬ 
missioners appointed by the President, sub- 
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jet‘t to coiifiriinition l>y tlio Senate. Tho 
I resident also (io>inmates the ehairman. 

iff the term of utt Fi'(' ('otumis* 
iihnn’f Appointment is for 7 years exeei»t 
ill fillinp: out an unexpired term. 

Ilotr ilocH the FCC fuvetUni^ Fmai in;JI 
to the (’oniniission fuiietioned with 

three divisions—iJrfmdca.^t. l‘rlv]»hoMe. and 
releprraph but to<lay it operati’s as a unit 
with direct siipervi.don of all aetivitie>. 
Besides .sitting at heariiijrs. ami at formal 
and informal meetings, it assi^rns varhnis 
commissioners to make special studies, and 
carry out particular functions. Though 
routine work is delej;at*‘d to (]ualified otli- 
cials, policy making is ret aim'd for the 
Commission as a who!*'. 

Uoic h the FC( s itht-rnttf tnfonoinfrati> f 
H'ori: hnudledf By 4 flepartnients; Arnnuif- 
nig, Statifttical, and Tarid Itepart mv at, 
which handU's matters of accouiitini; rej^Li- 
lations, compilation and analysis of statis¬ 
tics, and taidlf analysis and reprulation: 
f-:iiffiiU'erbig Ihpartmvnt, which attends to 
the eiiKineerimr phases of broadcast, com¬ 
mon carrier, jind jivivate and ship service 
re^rulations and enforcement, international 
and interdepartmental matters, supervision 
t>f tho fieltl staff, and ti’chnical engineering 
research; Tmw Dvgortment^ whose work in¬ 
cludes the iejral phases of broadcast lieens- 
inp; find rofrulation and of common carrier 
licensinp; and I’eirulation; ii<lniiriistiation 
(includinfi: le^fislatitui, rule makinjr. and in¬ 
ternational matters), ami litip;ation before 
the courts: and the Seeretarg'n Offirc, which 
has charge ot internal admin is t ration, ucr- 
tain routine licen.^in^, atnl pronuiliration of 
formal orders an<l decisions. 

All the Commissions rules and amend¬ 
ments thereto are published in the Kedeial 
UeKister. Also, e<oiie.': of the various parts, 
in convenient pamphlet form, can be ob¬ 
tained from the Superintendent of Hocii- 
iiumts, Washinj^tnn, I). C.. at nominal ci^st. 

To what extent doea the F(‘(’ enoperatr 
with other pith lie hod i on' In international 
matters it collaborates with the State De¬ 
partment; in natiortal matters with the 
\arious C.overnment departments and ajfcn- 
cies concerned, usually through the Inter- 
department Kaditt .Advisory Committee, and 
in State matters with the State rcKUlaturv 
bodies, largely throupfh the medium t»f tlm 
.National A.ssociatimi of Railroad and I’tili- 
ties Commissioners. 

Does the FCC assign ehannelit to Gorrm- 
ment radio fitationsi^ It has aetive participa¬ 
tion on the Interdepurtment Radio Advisory 
(onimittee which advises the Presi<lent in 
makui^r such allocations. Of the present 
O.r>00 such assignments to Federal stations, 
;n.»00 were made last year. 

nVre FCC radio ndcft and regtdationa 
rhonged tast year/ FCC rules and re-iila> 
ti(uis govertiiiifi all forms of radio service 
Were eomplelely re\ ij,ed. More than 11,300 
papes of testimony and 200 exhibits were 
con>idered as a result of hearinj^s on the 
subject of the standard brcnulcast rules and 
standards of good cuprincerinpt practice irov- 
erninjf standard hi'oa<lcast sti,tions. 

//oie IS the FCC m nee rued with sttfety 
of life and proprrfg/ A l!i:f7 amendment to 
the act stipulates: “For the ]>ur|>ose of 
obtaining luaxiinnm effectiveness from the 
use of radio anti wire ctunmunieation'; in 
connection with safety of life and property, 
the ( ommission shall investigate and studv 
all phases of the prtddem and the best 
methods of obtaining; the ctmperation ;ind 
coordination of those systems.’' Ship radio 
installations and operations, shipboard auto 
alarms, ami police and forestry protection 
systems are in this catesorv. Last year the 
Commission made 15.500 ship inspections 
and authorized 330 new police radio svs- 
tems, and 250 forestry systems. 
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MONITOR STATION 
Typical Monitoring Sta¬ 
tion iimllar to & others, 
strategically located 
throughout the U, S., 
operated by the F.C,C. 
Includes a Standard of 
Frequency, Interpolation 
Equipment, Receivers, Re¬ 
corders and Oscillo¬ 
graphs, Permits measure¬ 
ments of frequency from 
100 kilocycles to 100 
megacycles with a high 
degree of accuracy. 


What is the F(‘C doing in the deid of 
engineerntg/ It is investijratiiitr many tech- 
niilUfs and refincment.s in all branches of 
nMiniiunicntimi. It has held public hearin-s 
on the new 1* M ( fri'tiuency modulation ) sys¬ 
tem of broadcast, and on televisinri develop¬ 
ment. It is working out cnjrineering' mens- 
utes to carry nut pnivisimis of the Xorth 
.Aiuerican Ive^rional Broadcast iiij; .\j;ree- 
nieiit. It has lauticlu'd the most sij;nificant 
study of sunsiHtt effect tm ctmimnnication 

ct umb'vtakcn. It is wm-kiny to I'oduce 
interference to radio from elect rtunedicnl 
and like apfiaratus, and has contriltuted to 
effective use of directional ant<‘nna. Fac¬ 
simile transmi>>i<ui, and new type carrier 
telephone systems are alsn rcceivint; the 
elose attention of roniini^vimi en^dneens. 
The act requires the rommi>!.inii to *‘studv 
new uses f(»r radio, provide for e.xpcrimen¬ 
tal use of frequencies, and yi-nerallv en- 
coiiratre the larger and more effective use 
oi radio in tho public interest,” 

Docti the FCC charge fur Hreusitu// The 
Covei nnieiit exacts no fee or chaiMc nf any 
kind in connection with F* t' liemisiiiy anil 
r<-jrulat inn. 

Jluw inang radio stafl.^un t,,c tfn-if ia 
thin ronntrg' About *i3,0(i0 radio stations of 
all types are licensed by the FrC. This iri- 
1 ludes 82fi stan<lard bi‘(tadeast stations, tim) 
broadcast stations other than .standard, 332 
experimental stations. 3.000 yh\g radio'sta- 
timis, ],8!M aviation radio .statioii.s, 1,100 


, MARINE SAFETY WATCH 

S«ct)on of F.C.C. Marine Safety Watch where 
observers listen-ln 24 hours of the day for distress 
cdlls and other radio signals. 


police radio stations, 520 forestry radio sta¬ 
tions, 55,000 amateur radio stations. 263 
coastal radio stations, 361 fixed radio sta¬ 
tions, and the rest miscellaneous. Last fiscal 
year 7,500 applications for various classes 
of broadcast stations were received by the 
Commission. Of this number 1,630 were for 
increased facilities, and 2.3ii0 were renewals. 
A total of 20 new standard broadcast sta¬ 
tions Were licensed, 76 a pi> Meat ions were 
denied, and 8 licenses were voided. 

lltno tnang rnat/nrrciftl radio stations are 
there in this ct>nntrg/ .About 5,000. More 
than 13,000 eommerciiil operators were li¬ 
censed last fiscal year. There aro approxi¬ 
mately 50,000 commereial (qierators of all 
classes, 

Jiuio inaag ratfio amattotrs i/rn there in 
this eon,,try/ Nearly 33,00(1 amateur tipera- 
tors have been licensed by the F(‘C. 

I line inttng radio reeriring sets are there 
in this connfru/ More than 43,000,000. These 
are not lieeused by the FCT. 

How many persons are employed hy the 
Fi'i'/ Slightly more than 600, ab^mt 200 
being in the field s('rvice, all under Civil 
Service. 

How many field otjieis has the FCC/ At 
present, 27, located throughout the United 
States and its possessions, augmented by 
seven imuiitoring stations. In the field some 
1L> inspectors regularly inspect and inves¬ 
tigate all classes ot radio stations, examine 
rmlio operators for various classes of li¬ 
censes. htok for uiilicense<l tqieration, and 
inquire into complaints of interference to 
ratlio reception, etc, 

lias the FCC anything b* do with national 
defense/ Besidt-s performing important 
fuiu‘ti<nis in cotiiiection with j>reservation 
of neutrality, flu- Commission is expressly 
charged. Ity its ert'ative act, with carrying 
out "thf' imrjto^o of the national defense," 
The act givt's the l*rt*sidfnt special powers 
in respect to communieations in the event 
of War or national t'liieTgencv, 

MV,of does FCC regalafoni of radio cm^ 
brace/ Cranting or denial of apjdieatiuns 
for coiistructimi permits or licenses to u^e 
radio frciuencies. classifications oi stations, 
allocation of frequencies and assignment of 
call letters, licensing o( radio operators, 
inspection of equipment and rogulation oi 
its use, prescribing the nature of the service 
to be rendered by i-adio stations, making 
regulations to prevent interference, and 
otherwise carrying out provisions of the 
Communications Act. 

M hat ilttes h C ( rcgttlation of conitnu,* 
carriers embrace/ In addition to licensing 
functions, its regulation includes super¬ 
vision oi Jill charges, practices, and classi¬ 
fications: prescription of “just and reason- 
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Able charges^^; prevention of discriniination; 
authorization of new construction, exten¬ 
sions and improvements, and changes in 
ownership; passing on applications for in¬ 
terlocking directorates; and the formulation 
and prescription of rules and regulations 
pertaining to the form and manner of 
keeping accounts, and pertaining to the 
preparation and filing of annual and other 
reports. The rates and regulations of tele¬ 
phone and telegraph companies covering 
interstate and foreign communication serv¬ 
ice are on file with the Commission and are 
open to the public. The carriers are re¬ 
quired by law to observe thfese rates and 
regulations. Last year about 17,000 new 
tariff schedules were filed with the Com¬ 
mission. 

How are FCC orders enforceablef The 
orders of the Commission may be enforced 
through the Unite<l .States District Courts. 

What is an FCC monitoring station? 
This is a station equipped to listen in, ob¬ 
serve, and measure the operating frequen¬ 
cies of all classes of radio stations, to deter¬ 
mine that stations are operating on assigned 
channels, and that the character of service 
is in accordance with treaties, laws, and 
regulations. The FCC has 7 such stations. 
They are located at Atlanta; Baltimore; 
Boston; Grand Island, Kebr.; Great Lakes, 
Ill.; Portland, Ore.; and San Pedro, Calif. 

Are foreigners licensed to otCH or operate 
radio stations in this country? No; this 
privilege is extended to citizens only. 
lion licenses are denied corporations “of 
which any officer or director is an alien or 
of which more than 1, 5 of the capital stock 
is owned of record or voted by aliens or 
their representatives.^* 

Can amateurs use secret radiotelegraph 
code in international communication? The 
only code permitted amateurs is the Inter¬ 
national Morse Code. The majority of li¬ 
censed amateur stations use radiotelegraphy 
exclusively. 

How does the FCC figure in international 
matters? The Commission is charged with 
administering communication provisions of 
certain treaties and international agree¬ 
ments to which the United States is a 
party. It participates in many international 
conferences involving mutual radio, tele¬ 
graph, and cable problems. In 1939 the 
('omniission established fundamental rules 
governing international broadcast service 
and, for the first time, opened these chan¬ 
nels to commercial programs. Domestic 
pick-up and rebroadcast of noncommercial 
international programs on a nonprofit basis 
was authorized by the Commission in 1940. 
The Commission also licenses radio equip¬ 
ment on planes and ships departing from 
this country. 

Com the FCC ceyisor radio programs? 
No; the Communications Act states: “Noth¬ 
ing in this act shall be understood or con¬ 
strued to give the Commission the power 
of censorship over the radio communications 
or signals transmitted by any radio station, 
and no regulation or condition shall be pro¬ 
mulgated or fixetl by the Commission which 
shall interfere with the right of free speech 
by means of radio communication.*’ 

Om what basis are broadcast stations 
licensed by the FCC? To serve the * public 
interest, convenience, and necessity,” ac¬ 
cording to the act. Because the broadcast 
channels are limitetl, it is important that 
they be entrusted to stations which have a 
high sense of public responsibility. 

What matter is tlcfinitely barred from the 
air by the Comynunications Act? Lotteries 
and kindred enterprises, and obscene, in- 
<lecent, or profane language. 

Will the FCC coiisider cofnplaint about a 
particular radio program? Yes; if the com¬ 
plaint deals with any matter within the 
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AMAZING REDICED PRICE 

This is your rhanoo to set exact reprint of regular $39.00 
lUiiio Technical Institute course for only $1.95. the full 
price. This is the latest Radio and Television Course, 
i-onipleie in every way. .’*iid exactly the same as the much 
rOSTFAlD higher Priced original lessons. 

EVERYTHING ABOUT RADIO 


The training is remarkably complete. "You quickly 
learn radio servicing from simple circuits to signal 
tracing. T>oni the very start you are intriKluceii h 
real radio methcls and equlimirut. .\fter finishing 
this course y»Ht will be able lo expertly -.erxico every 
radio set. Take advantage of this unusual bargain In 
radio education. 


<@uarantet 

You must be satisfied 
or your money will be 
refunded immediately. 


TELLS HOW TO USE INSTRUMENTS. 
SIGNAL TRACING, TELEVISION 

Many active terrlcemen hare found Ihlo 
course excellent for brush up and study of new 
rnethcls. Reprinted In 1910. with added infonnaiion «i 
signal tracing. televl.<;lon, visual aUgnrnent, I appli¬ 
cation. photo-cells, etc. -Ml about how to use 

an oscilloscope, what Is feedlrark. 

every other fact you inUht kmnv to he the best service¬ 
man. Korty-three radio lielPed to prepare 

this course. This pracrlcal iilining giies you facts and 
ical rlata you need on the iob. 

PREPARED FOR HOME-STUDY 

This complete, low-priced course will give you *11 *^5 
fraining needed to get ahead in the growing fteid of 
Radio. No special oducatioii or previous exiwrlence 
re^iulred. The streamlined «ro clear. Intei^siinif. 

easy to master and use. Follows Just like you have 
found this course iho 
Bteiiplnir stone to bolter 
Jobs and higher pay. A 
ftnal examination and 
diploma available after 
courne Is flnlshed. S|>eclBl 
$1.95 price for the en¬ 
tire courM? can be eaniwl 
_ the first hour of work. 

PARTIAL LIST OF LESSONS 

Flemenury Electricity. Radio Parts, Ratteries. Circuits. 
Magnetism. Electromagnets. Ohm s Law. Mai he¬ 

matics. Wattage Calculation. Induction. R.F. Colls. l.F. 
Transformers. Condensers. A.C. Pdter,. B^ctamv. 
Mixed Circuits. Vacuum Tubes. Stage Cain. Detectors. 
RF VUnOT^s. Supcrtiet Prlnclnte. A.v.C. ^Ilssi 
Ti«»'ea. .Meters. Testing Mcthixla. Instruments. J,er\'l,-e 
Fundamenuls. V.T. Voilnietcr. Csing the OsclDoscopc- 
Alignment. Sound and Hearing. Public Address. Ampil- 
hers. Loudspeaker Placement. Microphones. Invet-.e 
Feedback Methods. Recording. Power .Suppllen. Auln 
Sets. Servicing .Short-Cuts. Case Histories. Radio Trans¬ 
mission. Modulation. Crystal OsclIUtors. Phot,*c,Jh 
Sound Movies. Television Principles. 55ettlitg L p a r.n. I > 
Business. Extra Pro fit Id eas . And man y others. _ 

Commission’s jurisdiction under the pro\i- 
sions of the act. 

For what jjeriod of time are broadcast 
stations licensed by the FCC? In 1939 the 
license period was extended from 6 months 
to 1 year. 

//o« the FCC inqytired into network broad¬ 
casting? During the last fiscal year, a com¬ 
mittee of the Commission sat for 73 days, 
listened to 100 witnesses, examined 700 
exhibits and 9,000 pages of testimony in 
inquiring into so-called “chain” broadcast¬ 
ing policies and practices. 


GOOD REVIEW COURSE 
FOR THOSE IN RADIO 



‘Let Radio Tseh! 
Institute course 
help you get 
ahead In Radio, 
t believe this 
la the biggest 
bargain In radio 
training." 


M. N, ■eitmAfi. 
radio engineer, 
author, instruc¬ 
tor In Chicago 

T.eam new speed-tricks of radio fault f.Le "ludii-RS 

finding, servicing short-cuts, case hia- ‘ - 

lories of common troubles, extra profit 
ideas. Two large lessons on use of regu¬ 
lar test equipiMctit, exblaiialIon ,>f signal 
tracing test methods, television to the 

minute, rieordliig dope. With this in- - 

formation yoti will save enough time on one radio job 
to pay the special $1.95 price for tlie complete course. 

NEW LIMITED EDITION 

Rush your order to us today. You may not have another 
opportunity like this. Only a small number of courses 
ri'prlntcvl to sell at the reduced Price, You are protected 
with our money‘back guarantee. Catch up with your radio 
education. Be^n stuibing this course this very week. 

FREE ‘exViwI N AT iVn " COUPON 

SUPREME PUBLICATIONS. Agents 
3727 W. I3th St.. Chicago. Illinois 

Ship the complete Radio Course at the special reduaed 
price. I must be pleased, or will get my money back. 

□ I am enclosing $1,95. the full Price, sent postpaid, 
n Ship C.O.D. I will pay postman $1.95 and a fov 
cents lor postage. 


Name .. 
.\ddress 
City . 


...Stale..235 


JUMPER FOR CURRENT TESTS 

For test circuit.s, I find it handy to use 
a pair of tip-jacks which break the circuit, 
and a jumper permanently fastened under 
one of the jocks. 

For current tests have the jumper free 
and use the tip-jacks. For voltage tests, 
plug the jumper into the tip-jack and use 
the free one for your meter. 

R. Frazee. 

.Wif York, V. 



DATAPRINTS 

TESLA-OUDIN HI-FREQ. 
COILS 

- 20c Em. in order for 10 

Nil (Data and Drawings only.) 
56" Sp'k Tesla-Oudin CoU 40c 
-Ik (1 K.W. Exc. Trf. DaU. 

9 included FREED 

8" Sp*k Tesla-Oudin Coil 40c 
(U K.W. Exc. Trf. DaU, 
included FREED 
5" Sp’k Oudin; llO Vt. 

“Kick Coil" type.40c 

3" Sp*k Tesla Works on 

Ford Sp’k Coil.40c 

Sp*k Violetta Hi-Freq. Coil.40c 

Model Warships—Get List of PUns 


Induction PIPE A 
ORE LOCATOR 

Induction Typ«. Dsta .40f 

Radio Type .40e 




More DATAPRINTS 40e each! 


5 Meter Superhet. 

H Meter Tr. * Rec. 
20 A.C. Probs. & Ans. 
20 Telephone Hook-ups 
100 Mech. Movements 
20 Motor Hook-ups 
Television Hook-up 
20 Elec. Party Tricks 
Solenoids and Magnets 
—get list. 

Fry Eggs on Ice I 
ExperimenUl Photo¬ 
phone 

Radio Control for 
Models 

Diathermy Apparatus 
Inductor Organ 


Electric Refrigerator 
ResIsUnce Measuring 
Bridge 

Weld. Transf. 2 K.W. 
Rewinding Armatures 
StrinE Galvanometer 
20 Simple Bell CircuiU 
SUel Wire Recorder! 
Water Wheels or 
Turbines 

Photo Cell and Relay 
Ring 4 bells: 2 Wire* 
20 Tesla Tricka 
Polarized Relay 
Induction Balance 


Special Prices; 4 prints $1.00; 10 for $2.00; 
Single, 40c each. Get New Catalog 100 A. 


The DATAPRINT Co. 

Lock Box 32£C. Ramiey, N. J. 
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•EXPERIMENTERS* 


HOW TO ELECTRIFY 

THE 2-TUBE SUPERHET. 


2 he add it 11,11 of a j-stai/e, Hingle-tutH’ (unpliri, r, mid a lecfilier mid filter, 
coin-crt into a fid -fiedged J-iray portable that gives leorthirhile perform- 
mice mnju'here the J-tubc experimental superhetevodyiir tirst described 


III 


Radio-Craft for Jinic, 


LEONARD LASKV 


RECTIFIER 


I PENTAGRiD 
i CONVERTERS 


LOUD¬ 

SPEAKER 



Raar of tha 3*wdy 

(battary-alacfnc), 4-fuba 
portable. Comparatively 
large batteries ensure 
long operating life 
throughout the summer, 
and long sheif^life during 
the winter period when 
operation is mainly with 
light-line power. 


N i> hotni*-ni;iiU> r;olio s-t N-rijf I'l'iiioiiis 
■'tatif*. It is jrvnrrjitly, siMiiitT rn* liitt'i*. 
chHnp:o<l, A .'-(fthr sn/irdlirf, havioj; 
s<*i*vr<| faithfully fur a sunnarr un(U*r 
^arifjl uondititins at huiao and in tliu fluid, 
ill its turn hucaruu a pridiluni. I’o tear it 
down ur luiiM it up, that was the question. 
In its on;riua! form the set showed S4i tnueh 
pniinise as to he worthy of further develujj- 
ment. An amplilier jnovidiriK loiidsi»eaker 
operation was an obviously di'sirahU* im- 
provement; and the advent of winter, with 
the return of railio aeti\ity indoors, made 
<deetrihe.ilion ;i neees-iity. 

FEATURES 

1 he ; of the>e re;ituro> to tin* 

maey j M>‘ses>ed l>y the original set re.sults 
ill an aI!-purpo>e portatde whieli is e<jual 
ill }>erformanro to >ome eommeieial outfits 
einpioxiiur o and f. tuhe^. 

The orijrimil 2-tuhe siipeiliet. iiuhided ihv 
fidlowini: oulstandiiijr featun-s: 

Ml The use of jientatrrid tulo*s for both 
eonverter otnf 2iid-det<-< tor a f>plit at ions. 

( 2 ) Kleetron-eoupled, stable, non-radi.*t- 
\nK rejreneridioii at tin* flve^l intenm-diate 
fvequeiH'y (iieiiee the* di*ifi‘ee of re«»'efiera* 
tion remains fixed, at any predeteriniaed 
level, rejrardless of adjustment^ of the 
luninjj: coinleiiser Kanj-). 

The eompleted set. as ih-rrif-ed lo iiln, 
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tM.^^rssi> the folhiwinj^*- additional attri- 
Inite.s: 

iM < ompletely self-contaiiunl ll,'-vidt 
IbC, or battery operatimi, 
only I tubes ineludiiijr tlio r**etirier. 

(21 .Minimum current eon.-uni|aion on 
liattery or power line. 

I.'li lli«:h - quality resistance - eapaeity 
coupled amplifier. Only one trans¬ 
former—the output transformer in 
the entire set. 

(It (lenerous 4 -in. P.M, dynamic speaker 
provides excellent time. 

(o» Headphone reception iisinir the flr-'t 
stajre of the audio amiditier piwLidos 
:iiiipte volume and disturb- no one. 
Her feet tone <|Uidity if ii-'d with 
cry.stal headphones. 

(fl) Transformerless, choke-l---. pouii 
supply saves weight, -pare, aiol 
iiioiiey. The filament oi the MTZdilT 
reel I Tier operates ilireetly from the 
piiwer line. 

(7i Hum-free C'peration <.ri A.i‘. suppl\. 

( 8 ) ( onipaet. trul.v jiortaMe l o list ruction, 
is actually les< bulky than ir.ost eom- 
inercial portable, of eornparable pe?-- 
formar.ee. 

DESIGN CONSIDERATIONS 


since it i*rovides so much Usable value in so 
^'Paee at a mini mum power cost. The 
IlTZtKiT likewise was chu-en for the rec¬ 
tifier been use it can operate directly from 
the line without a transformer or drop¬ 
ping' resistor. 

The ll>8(iT has a filament eiirreiit of 
O.IO-ampere. while that of a l.VTdT is 0,05- 
ampere. These tubes cannot ther •fore be 
hooked-up in series. If the two l.VTHTs and 
one JHhHT were hooked-up in parallel, their 
total fllanieiit eoiisiiinj)ti<m wtiuld be 0.2- 
ampere, which is more than the llTZfldT 
is rated to deliver; the series-parallel ar- 
raiipfeiiieiit finally adopte^l ri*<|uires onlv 
0.1-ampere at :{ veils, .\ 11-V. “A** battery 
was ehoseii to replace the 1,5-V. tell used 
in the orijfinal receiver. The plates and 
cathodes of the llTZddT are hooked-up in 
parallel, in which connection they can sup¬ 
ply a total rated current of O.lbo-ampcre. 
which exceeds by a small margin the cur¬ 
rent re(|iiireiiients of the set OM-A. for the 
filaments ami O.Oll-A. for the plates). 

The lATCT filaments are shunted bv a 
200-ohm resistor, RO. which carries the plate 
current of the IDSdT back to -round, Ota 
pt‘i‘r<tntio,i nutsf hr oltsrrrnf irtth thin 
vicnt m ra}i(jrmr,it: the set should not be 
turned on unless all the tubes are ^ood 
and all .so(-kets are fd!i‘d. The reason f^n* 
this is that if one of tlie l,A,T(ITs is miss- 
in (H' defective, the reinainint; one will 
have an excessively laiKC Voltajfc applied 
to its filament* which may <lainaKe it. 

Ill operation from the ptiwer line, whether 
A.( . or Ib( ,, the filament and plate current 
needs of the set arc supplied hy the rectifier 
independently of the batteries (except the 
battery). A .switch. Sw.2. on the front 
panel |irovid<*s for chan«fe-over fr<nn liattery 
Operation, Tlu- switch is a minted to turn 
off the filament of the llTZbdT when the 
set i.s operatinu on hatterics, even though 
the line cord ma.v he pbi-ui-d ipte th<* 11.')- 
volt line. 

The rectifier i.^ fo I lowed b\ a filler of the 
resistaiiee-eapaeity type popular in pt.rtahle 
receivers. Aetually there are 2 filters, onr 
for the filaments and one for th<- plates. 
The resistors in the filament side of th.* 
filter .serve also to dr(»t» the voU.iv»* <appro,\. 
125 volts I at the output fd' th,- rectifier to 
o volts for the sories-p:'rallel filaaienfs. 

An attempt \\;i, m.o e to u>,. the diod<* 
plate of ih<- ll)x(;r in an A.V,C. circuit. 

1 he ,A.\ act ion was ii<a particularly sat¬ 
isfactory, since only t tube, the 1 st-detec¬ 
tor - oseillalor, was controlled, and the sen¬ 
sitivity of th<' set was too-j;reatly reduceil. 
The use of A.\‘.(‘. was therefore abandoned 
in the final ver^i^•tl of the hook-up. 

CIRCUIT 

The lireuit ilhiKrani, Fiir, 1, ^h<lws the 
fompletc* circuit (d’ the entire set. Prac¬ 
tically no chancre.'* are m-ies.sury in 
<»ri;rina] 2 tube siiperhet. wiring. .Advan- 
taK<‘ is taken t»{ the l>t st;>;L;e <»r the audio 
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1 he in.x’dT was an alnio-t obvious choice 
for tin* anihlifier •'cetion of the rt*ceiver, 
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ainplitier to ])i'ovi(k* volunu* for 

headphone reception. The oriijinal jack may 
he used, but it must now be insulated from 
the metal cha.^^sis and front panel. 

The IDRGT requires l> volts of “( ” bias 
for the 00-volt plate supply operating con¬ 
dition, It was decided to use a separate 
battery and lease the entire 90 volts pro¬ 
vided by the “B*’ batteries available for 
plate supply, because this would provide 
maximum p<»wer hamllin^ ability on the 
part of the IBSGT. Howevce, only a 
volt battery is necessary because the l.o- 
volt drop across the tiluments of the 
lATGTs may be used for the balance, mak- 
inj: a total of 0 volts. 

CONSTRUCTION 

In rebuilding^ the set some rearrange¬ 
ment of parts was necessary to make room 
for the loudspeaker on the front panel, and 
consequently the batteries have been shifted 
to the rear of the cabinet. The speaker 
opening is finishetl off with an escutcheon 
plate taken from an old dial, and a piece 
of coarse, open-weave, cloth. The D.P-IbT, 
switch, Sw,2, in the lower-left-hand cor¬ 
ner. and a hole in the lower-rifrht-hand ctn- 
ner for the line cord, complete the front 
panel arrangcemcnts. See Fi>r. 2B, 

The 1D8(;T and llTZdGT are mounted on 
the chassis as shown in the drillinj]^ <liag;rnm. 
FiK- 2A, The socket of the latter tube is 
raised about '4-in. above the chassis by 
spacers on the mounting: screws in order 
to clear the juTtentiometer, PI. and switch, 
Sw,l, which ai*e below the chassis. The 
tllter condensers are bunched together by 
a rubber-bami and held against the front 
panel next to the speaker by an aluminum 
strap. The output transformer is mounted 
directly on the speaker on lugs provided 
on the speaker frame. 

To prevent the possibility of short-circuit 
111- shock should the ungrounded side of the 
})ower line he connected to the ’"A-B”-si<l€ of 
the receiver circuit at the same time that 
tlie ground terminal, chassis, and cabinet 
are connected to ground, it was decided to 
i>olate the wiring and parts of the receiver 
entirely from the chassis and cabinet, and 
to provide an R.F. bypass condenser, (T2. 
between the “A-B’*-side of the wiring and 
the chassis. The ground bimling post is not 
insulated from the front panel. If the 
chassis and panel were used as part of the 
wiring of the original receiver, this should 
he corrected. .41so. the tuning condenser 
and dial must be insulated from the chassis 


and panel l-y means of tilnv washer.-. Ninety 
volts of “B” battery should be used to test 
for grounds in the wiring of the set and 
no c<»ntinnity should be observable between 
any component of the set or of the wiring, 
anil the chassis Mul panel. 

In the set shown in the photographs, 
resistors Rl3. Kll and Rio were mounted 
below the chassis. It is suggested, h(»wover, 
that they be mounted above the chassis 
because these resistors must collect i^ely 
dissipate about ll.o watts. In any case, 
they should be mounte<l as far from the 
batteries and condensers as possible. 

Some holes shoiibl he drilled in the back 
and top of the cabinet to provide ventila¬ 
tion and let out the sound waves coming 
from the back of the speaker. 

OPERATION 

Before placing the sot in operation for 
the first time, the wiring .‘^hould lie very 



Front vUw of the completed superhet. It differs but 
slightly from its original appearance. 
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carefully checked, particularly the filament 
wiring. The set should be made to w’ork 
.-iicces sfully on batteries first l)efore opera¬ 
tion on AA\ or D.C. is attempted. An ad¬ 
justment is provi<le<l in RIJ) by means of 
which the filament current may be set at 
its proper value. For most practical puij 
poses it is sufficiently accurate to set Rio 
at about ir>0 ohms. However, anyone who 
wi^hes to be super-precise may connect a 
niilliammeler in series with Rl5 and adjust 
RIT) so that the filament current is exactly 
100 milliamperes. Theoretically this adjust¬ 
ment should be made when the line voltage 
is 117 volts, aecording to the R.M.A. 

The completed sot will operate in much 
the same manner as the original 2-tube 
superhet., with the a<ldcd pleasure of loud¬ 
speaker reception. (The article on the orig¬ 
inal set shoubi be consulted for details and 
information not given here.) 

The completed set. as described herein, 
is a universal port aide which anyone can 
be proud to owm. It is certainly a remark- 
aide performer and bears out the conclu¬ 
sion. reached after the tests on the 2-tube 
superhet. showed its possibilities, that th*' 
\rnif in //IIW fletir for hrtter avd more cro- 
no)niniI so f>crhctcrodyflea. 

The List of Parts here given includes 
only those parts neecssary for adding the 
amplifier ancl pow'er-supply to the original 
2-tuhe superhet. For the List of Parts for 
the converter and 2nd-detector stages, see 
iiadio-Crnft for Juno. 1940, p. 747. 

LIST OF PARTS 

rONDENSERS 

Two .^erovox paper tubular, type 284, 0.01- 
mf., 200 volt, ( 13, t 14; 

One .“Verovox paper tubular type 284. 0.1- 
mf., 200 volt. rir>; 

One .^erovox electrolytic type PRS IbO, 40- 
mf., 150 volt 1>.G. working, Cl6; 
l’'ive .Aerovox electrolytic, type PRS I.jO. 
30-mf„ 150 volt L).(\ working, C17, C18. 
(*19, l ^O. ( 21. 

Resistors 

One IRC type BTU-, 200 ohms, l-watt. 
R9; 

Two IRC type BT’l-, 1 meg., ^-r-watt. RlO. 

RII; 

One IR(': type BT^-, 0.1-meg., ^--watt. 
R12; 

Two IRC type AB, 500 ohms. 10 watts. 
R13, R14;‘ 

One IRC type AB.A. 300 ohms, 10 ^vatt^. 

adjustable, R15; 
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‘"It's the best way I know to 


l>e sure of top performance! 

/ sir—servicemen, amateurs, 

engineers all know tliat Ohniite 
Resistors work for you day in 
and ^ day out — dependably! 
They’re standard, too, witli de¬ 
signers and inamifacturers of 
ainatenr, coniniercial and broad* 
east equipment. Next time, im 
sjall Cordoliins,” ^^Dividohins.” 
“Brown Devils,*’ or otlier Ohiii- 
ite Parts. See Your Jobber. 

_ _ _MAIL COUPON NOW! 

OHMITE MANUFACTURING COMPANY T 
4895 Flournoy Sf., Chicago. U. S. A 


I SEND FREE CATALOG 17 

I Name . 

® Address . 

. State 



©IKIMITIE 


FIG. 2 
The chauU and front 
panel layouts of the elec, 
trifled T'tube luperhet. 
show the l^attons of new 
holes required for ampli. 
fier and rectifier tubes. 
(For locations of other 
holes. In both chassis and 
panel, see preceding arti. 
cle on the original f.fube 
luperhet.) 
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Two IRC type BT%, 1,000 ohms, U-watt, 
R16, R17. 

Tubes 

One National Union type 1D8GT; 

One National Union type 117Z6GT; 

Miscellaneous 

One Utah 4-in. permanent magnet dynamic 
speaker type 4PYl, with output trans¬ 
former No. 8772; 


Two Amphenol octal sockets, type MIP; 

One Burgess 3-voIt “A” battery, No. 2F2H, 
B5; 

One Burgess 7H»-volt battery. No. 5540, 
B4; 

D.P.D.T. toggle switch, 

Line cord and plug, escutcheon plate for 
speaker hole, hardware, etc. 


F.C.C/S MAILBAG 

(No. 11 of a Series) 
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NEW YORKER inquires “whether a 
• ^ company operating a commercial radio 
station is under a duty to quote rates for 
time not sold and to sell such time if its 
rates are met.” Under the Communications 
Act a radio broadcast station is expressly 
declared not to be a “common carrier.” 
Accordingly, except the provision which 
relates to candidates for public office ex¬ 
plained in an earlier information release, 
a radio broadcast station is under no 
obligation to quote rates or sell time. Hence 
a radio broadcast station is unlike some 
other classes of radio stations—notably 
radiotelegraph and radiotelephone—which 
have the status of common carriers and 
are required to furnish service in accord¬ 
ance with tariffs filed with the Commission. 

From the same city comes a lone letter 
protesting certain restrictions imposed upon 
amateurs at the present time. By way of 
explanation, the Commission replies in 
part: 

“Although it is realized that these orders 
will probably cause inconvenience and an¬ 
noyance to some of the amateur operators, 
the Commission feels that the recent restric¬ 
tions and requirements are not only en¬ 
tirely justified but that they are necessary 
actions in the interests of neutrality and 
national defense. From the responses re¬ 
ceived from amateur organizations and in¬ 
dividual amateurs throughout the country, 
it appears that the amateurs themselves 
are appreciative of the reasons necessitating 
the adoption of these orders and that they 
will fully cooperate in their enforcement. 
As you are undoubtedly aware, tkia Com¬ 
mission is cognizant of the valuable services 
Tendered to radio and the nation by its 
amateurs and has on numerous occasions 
made public its appreciation of those serv¬ 
ices. The Commission does not believe that 
the order requiring more detailed proof of 
citizenship than has been required in the 
past can be construed as an indication of 
distrust of the American amateurs. This is 
also true as to the commercial operator to 
whom that order also applies. Requiring 
fingerprints is not an indication of suspi¬ 


cion. You will be interested to know that 
all Federal employees under Civil Service 
have been required to submit fingerprints 
for a number of years.” 

Under the circumstances, the Commission 
regrets that it is unable to accede to re¬ 
quest by a New York transformer firm 
that exceptions be made to permit amateur 
communication with various scientific ex¬ 
peditions outside of the country. 

Although the Commission can not, as a 
rule, interfere in local interference prob¬ 
lems, so many residents of Dennison, Ohio, 
complained about serious interference to 
local radio reception that the Commission 
has asked the Ohio Power Co. to cooperate 
in remedying the local situation. 

A West Virginian wants to obtain a 
transcript of a certain radio broadcast. Sta¬ 
tion licensees are not required under law 
to furnish program transcripts to the 
public, nor is the Commission empowered 
by law to secure copies thereof for in¬ 
dividuals. 

^ To a Pennsylvanian who complains about 
interruption of programs for station iden¬ 
tification, the Commission points out that 
whereas such announcements are normally 
required on the hour and half-hour, these 
may be dispensed with if they would inter¬ 
rupt a single consecutive speech, play, reli¬ 
gious service, symphony concert or operatic 
rendition. 

A Chicago woman objects to a program 
broadcast by a Dr. Brinkley. The program 
emanated from a Mexican station, over 
which the Commission has no jurisdiction. 

Since the Commission lacks jurisdiction 
in the matter, it suggests to a Palm Beach 
woman that she submit to independent sta¬ 
tions and networks a prayer that she wants 
to be broadcast twice daily throughout the 
United States. 

In response to a query from Chicago, the 
Commission advises that there is no rule 
or regulation pertaining to the solicitation 
of funds over the air, and that the matter 
is one within the discretion of station man¬ 
agement. 
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YOUR JOB 

IN THE AVIATION INDUSTRY 

The nnrmsc of thi>f urticlc /s to uaimiiit the rc(o1er, expeciutly the 
o.)i(} nu,i radiomnn not irorkhifi in the Aeiution Radio Indtintry, with the 
many branvhcH of the. Ariiithn Radio Indnntry with which they may 
associate thcinselees in a very proiitahie way; and to 

onalitications and traininy necessary for specipc jobs in the Ariation hndio 
‘ Indi'stry. 

CHARLES .1. SCHAl ERS 

Hlnff Sat., 7.ird n.wdmnhm'iit S<iiimlron O!) OHQ AF. Tor,,mo, Wash 



Left, modern installetioo 
of Sperry Autometic Di¬ 
rection Finder, in a Dou^* 
las Transport Plane. Spe¬ 
cial training is needed to 
service these instruments 
... no "slip-shod" me¬ 
chanics wanted here! 

Plwto—TICA Mftf. Co. 


D uring the I>nst few yours, most radio 
Servicemen, amateur radio operators, 
and those working generally in the 
radio industry, at one time or other 
have come in contact with Aviation Railio in 
some form. Whether it he at air shows, visit¬ 
ing airlines offices, aircraft ratlio factories, 
or attending experiments conducted by many 
manufacturers of aviation radio equipment. 

They have realizcil too, that the aircraft 
radio field offers many opportunities, hut 
most of them Were at a loss as to what they 
shoulil know, what jobs are actually 
available, the specific qualifications neces¬ 
sary, and where to apply for those jobs. 

After conducting an investigation as to 
the opportunities offered in the aircraft 
radio industry, the author compiled the data 
contained in this article. 

TRAINING 

Throughout the investigation, it was 
found that there are many radiomen in the 
radio industry today, who may, with various 
amounts of training, qualify themselves for 
very pleasant as well as remunerative posi¬ 
tions in this industry. But the outstanding 
point of the entire investigation diselosed 
this important fact: propc/*, sifstematw 
traiiiiuff for a tt/weific brunch ^fVST be 
itbtain cd. 

This training, in conjunction with general 
radio experience, will adapt many radiomen 
to positions in this gigantic, but highly 
technical industry. 

Radiomen are made (hy training), never 
born! 

The radio Serviceman or the general 
radioman, who contemplates entering the 
aircraft radio profession has many things 
to consider, i.e., his training, experience, 
adaptability, and his general qualifications. 


This doesn’t mean, however, that every¬ 
one who is desirous of entering this field 
need be a college grmluate. But it does mean 
that the aviation radio industry is in need 
of those only, who have properly qualified 
by obtaining proper training, and who have 
also obtaiiieil the necessary "build-up” cx- 
]»e rience. 

This "build-up” cxperieiue is olitained in 
various ways, l)Ut all in all, the aviation 
radio industry is hmking for men who will 
need no large amount of extra training in 
order to qualify them for their position 
after acceptance. 

There isn't a job in the entire industry 
that isn't a responsilde one! 

KFKI('IKX<'Y is the key-note of success 
here! 

The average railio technician not only 
must be a quick, systematic thinker, but 
ho must also possess a very retentive mind, 
as there are many small, important details 
that he must know’ from time to time, 
which much to his sorrow.’ are not often 
repeate*!. This may be attributed to the 
ra))id progression of this highly specialized 
field. 

SAMPLE ANALYSIS 

If wo were to take a young radioman, 
say an amateur railio operator who has 
had, let us say. 4 years’ experience, and 
start to train him for a specific position in 
the aviation radio industry, how would we 
do it? 

There are many ways in which we may 
accomplish this, but for the sake of brevity, 
let us limit ourselves to one method. 

The first logical step would be to give 
the young man an examination in order 
to ascertain his adaptability for a certain 
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specific job. This may be accomplished in the 
following manner: by giving a test in gen¬ 
eral radio pvineiples. a code si>eed test, and 
typing proficiency test; and then, if possible, 
a teletype speed test, shop practice prin¬ 
ciples test, ami a psychological examination 
for iletermining the prospective aviation 
radioman's adaptability for public 

An investigation should also be conducted 
of the applicant's i>revious education and 

habits- . 

After this has boen consummated, the 
tests are grailed and the applicant's choice 
is’consulercl. It is found that our young 
railio man desires to operate in a groia^ 
radio station for the airliners, a specific 
job. 

We then look up the qualifications neces¬ 
sary in order to obtain such a position. 
The a}»plicant’3 appearance is 'way above 
average, and his scholastic marks were 
investigated and found satisfactory. 

Must airlines require a 2nd Class Radio¬ 
telegraph license, with a 2nd Class Radio¬ 
telephone indorsement. He must obtain one 
of them. 

We now find that he must "brush up” on 
his theory in order to puss the examina¬ 
tion given by the Federal Commuiiications 
Commission. He could ping diligently, in¬ 
dividually, at different textbooks, and 
I>cruse volumes upon volumes of radio 
theory, but this unsystematic method leads 
to partial and improper training. 

• What shall we do? 

We decide that he needs a school, pref¬ 
erably a resident school, which offers a 
well-rounded course in general radio theory, 
along with specialized training in the cer¬ 
tain branch that he has picked and fouml 
to be fitted for, viz., airline radio operating. 

After his grailuation from school, and 
after pa.ssing the guVernment examinations, 
does he belong to the fold of the “full 
fledged” airlines radio operator? Decidedly 
not! Now’, some of us w’onder, here is 
he going to obtain the experience neces¬ 
sary?” Most airlines will not take inex¬ 
perienced radio operators unless they show 
more than the usual initiative and learning 
ability. 

If our young novice shows evidence of the 
two above virtues, he may be put to work 
as an extra operator, working with one or 
more experienced radio ojierators. who at 
the same time, act as instructors. This^ is 
often quite impractical, from a standpoint 
of efficiency, but is being done every day. 

When our radioman has spent from 8 
months to a year as a stitdeui operator in 
the station, he may be employed us a regular 
operator. 

We've made our airlines radio operator. 

On the other hand, he may not show 
more than usual initiative and learning 
ability, then what are W’e going to do? 
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OTHER RADIO DUTIES 

There arc a aumber of answers to that 
question. Hut the logical one is, to take 
whatever job is offered him in the aviation 
radio in^lustry until such time as he may 
be able to take the job for which he was ^ 

trained. ThiR the secret to obtaining a 
specific jolt in ariatio 7 t y'ndio. 

Day in and <!ay out, there are men who 
come to ine and ask, “What are the jreneral 
qualifications necessary for an aircraft 
radioman V* 

^^ell, to tell the truth, there are very 
few “peneraP qualifications, they're all 
specific. This is true because there are many 
branches in the aviation radio industry 
which require different traininp. different 
experience, ami different interests. 

There can be no set rule as to what a 
man should know penerally; his knowle<lpe 
must be specific when workinp with avia¬ 
tion radio. However, there are radio oper¬ 
ators in airline stations who could readily 
qualify as a line technician, servicinp air¬ 
craft radio equipment in aircraft. 

There are others who can repair and in¬ 
stall equipment, but who cannot efficiently 
operate a station, or they do not have the 
peneral appearance necessary to work 
around a pround station. 

For simplification, we will list the many 
imsitions offered in the Aviation Radio In¬ 
dustry, the (lualifications necessary, and the 
approximate remuneration. We also will 
most of the duties performed. 

Airlines I^tadio Operator (Ground Sta¬ 
tion).—The applicant must possess at least 
a 2nd (’lass Radiotelepraph license, if code 
is used, with a Kadiotelephone indorse¬ 
ment. 

Some “pet by“ with 3rd Class Telephone 
licenses, the new restricted license. How¬ 
ever, 1st Class licenses are preferred. 

The appearance of the applicant must be 
considered because of his contact with the 
public. He must present a trim, clean-cut 
appearance at all times, and should have 
had at least 2 years’ experience either as 
an iimateur radio operator, commercial ship 
operator, or as a Serviceman, and be a 
praduate of a recopnized technical school. 

His co<le speed, if code is used, should be in 
the neiphborhood of 30 to 35 words-per- 
minute. 

He should have a typinp speed of from 
50 to 75 words-i)er-minute. and if possible, 
and quite desirable, should have had tele¬ 
type traininp and be able to oj>erate the 
standard machine between 30 and 45 words- 
per-minute. 

He should have some business ability, and 
should be able to converse intellipentlv 
about the services that his company offers 
the public, when asked! 

In order to be a “toji-notch 






often pressed for properly trained installa¬ 
tion men. Those possessinp the followinp 
qualifications should have no trouble in 
“landinp” a job with aircraft manufactur¬ 
ers employinp aircraft radio installation 
technicians. 

One must possess a Radiotelephone 2n(l 
Class license, preferably with Code indorse¬ 
ment, if he is to obtain work in final assem¬ 
bly an^l testinp of the aircraft radio 
transmitters. 

He should be a praduate of a recopnized 
technical school which has piven traininp 
in aircraft radio installation and main¬ 
tenance. He must have had at least 3 years’ 
experience ns a radio service technician; 
must be mechanically inclined, and under¬ 
stand thorouphly the intricacies of aircraft 
radio installation; and he must be able to 
follow blueprint instructions and the com¬ 
plicated wirinp diaprams. 

The pay for the above job bepins at 
about 48c per hour and reaches a hiph of 
$1.9(1 per hour. 

Aircraft Electrical Technician, —Kvery ra¬ 
dio technician employed either in the main¬ 
tenance or installation of aircraft radio 
equipment, is a potential aircraft electrical 
technician. This is a branch of the field not 
very often explored by radiomen. 

This is the field that all radio Servicemen 
shoubl seriously consider, and now is the 
time for consideration. 

The averape radioman with his under- 
standinp of the peneral principles of radio 
as a whole may, with a certain amount of 
study, make himself elipible as an air¬ 
craft electrical technician. The many thinps 
which he needs to study ami understand 


Can YOU put one of 
these together? Picture 
at fight shows construc¬ 
tion of loop antenna for 
radio compass receiver 
. ♦ . this takes training! 

Photo—r.CA Mfff. Co. 


ator, he should hold a Weather Observer 
certificate, which is easily obtained after 
a few hours’ study. 

The j)ay of airlines radio operators 
varms from $85 per month (bepinner) to 
$185 per month, and advancement is de- 
penderit upon ability and initiative. 

Radio Operator in Aircraft (Airlines— 
(Tommercial Transportation Gompanies).— 
The applicant should possess the same 
qualifications as the prouiul station oper¬ 
ator. However, he need not have had tele¬ 
type experience. But a “must ” is. that he 
should pos.sess a 2iid Class Railiotelepraph 
license with 'Phone indorsement. The aj)- 
plicant for this job must be healthv, and be 
able to pass the “flyinp” physical exam¬ 
ination required, before acceptance; and 
those susceptible to air-sickness, are barred. 

Many times durinp a flipht, the aircraft 
radio operator must assist the navipator in 
takinp bearinps by utilizinp the radio com¬ 
pass or the radio direction finder. This is 
one of his many important tasks, besides 
obtaininp advance weather reports, trans- 
mittinp arrival schedules and messapes for 
passenpers. His job is a very responsible 
one, and is not be looked upon with dis¬ 
favor because of the flyinp element. 

Flyinp today is the supreme in trans¬ 
portation! 

1 he salary pani aircraft radio operators 
usually starts at $125 and sometimes climbs 
as hiph as $350 per month, dejiendinp ujion 
the coini>any and the duties. 

Factory Radio Installation Techniriun.— 
Aircraft manufacturers, niakinp airplanes 
radio oper- for military and commercial use are quite 
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Modern test equipment 
like fi)i$ illustrated at 
left Is needed for the 
proper Installation and 
maintenance of aircraft 
radio equipment . , , 
you have to “know your 
stuff’ when the radio 
equipment you service Is 
to be operated aloft. 

Piloto—ltC.\ Mfs. Co. 




are: 

Ipnition systems, electrical wirinp dia- 
prams, methods of electrical wire installa¬ 
tion, the workinp principles of paupes 
which are electrically operated; and, the 
peneral principles for the proper installa¬ 
tion and maintenance of electrically-oper¬ 
ated controls. 

If the applicant has had previous ex¬ 
perience in wirinp radio receivers, wirinp 
modern homes, or/and workinp with elec¬ 
trical wirinp in other branches of the in¬ 
dustry of aviation, it doesn’t take an im¬ 
mense amount of time nor effort to make 
himself elipible for work in the electrical 
department of an aircraft factory. 

Althouph the electrical department is not 
si)ecifically an intepral part of the radio 
installation and test departments, it does 
have a bearinp indirectly upon the com¬ 
pleted radio installation, and it is well that 
the radio technician employed as a factory 
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installation man, have a partial understand¬ 
ing as to the methods used in wiring modern 
aircraft, even though he is not directly con¬ 
cerned with the work* 

The salary for the electrical technician 
averages about the same as the factory radio 
installation technician. 

In any aircraft factory, the work on most 
equipment is performed on a piece basis* 
That is, one radio man might have the job 
of installing the receiver, another the trans¬ 
mitter. another the antenna; still another 
has the job of actually connecting up and 
testing the equipment. 

It should he r*tuvmhvted /jcrc, that no 
matter what specific job a radioman might 
be doing, he should know something al)out 
what is actually going on around him. This 
means that he should acquaint himself in a 
general way with work somewhat closely 
associated with his* because in aviation ra- 
<lio, every part is **inter-dependent.'’ 

The Aircraft Radio Service Techniciau.— 
Aircraft radio servicing is a held not yet 
overly crowded by men who know their 
*‘stuff*” This is the branch where training 
is a dire necessity, and constant study a 
particular requisite. The qualifications for 
the job of aircraft radio servicing, if a job 
is desired with one or more of the large 
servicing agencies established throughout 
the country, are; 

The applicant must have had at least 2 
years* experience on home and auto sets; 
should have been, or is, an amateur radio 
operator; and above all, should have had 
specialized training from either a good 
residence school or a reliable school offering 
an extension course covering aircraft radio 
as a whole. 

It is quite possible for a radio Service¬ 
man to engage in aircraft radio service 
from his own shop if there i.s no immediate 
service agency in the vicinity of the home 
airport, but this requires an immense 
amount of equipment and parts approved 
for aircraft radio equipment* 

The pay of the radio service technician 
working for an established radio service 
agency varies. Depending upon the amount 
of work done, his salary usually runs be¬ 
tween $150 to as high as $300 per month. 

Aircraft Radio Design Fn gineer,^Th\s 
branch requires that the applicant have a 
college education in radio engineering. 

Unlike the *‘home-set’* design engineer, 
the aircraft radio designer must be able 
to design equipment which must stand up 
under very strenuous and trying conditions, 
and which must come up to the (Tvil Aero¬ 
nautics Authority standards governing air¬ 
craft radio equipment* 

The qualifications for this branch of the 
aviation industry are high. They have to bel 

This is the branch for the man who has 
worked in aircraft ra<lio for at least 2 
years; who has graduated from colU*ge, 
inajoring in radio engineering; and who 
has at least a Radiotelephone l.st Class 
license with Code indorsement. This is 
necessary if he does the final testing after 
design. 

Due to the steady trend in aircraft radio 
equipment design, and the many exacting 
standards as set down by the CAA, it is 
quite necessary for the engineer working 
as a designer to be constantly “on his toes’’ 
insofar as new innovations and aids to 
safer flying are concerned. 

When manufacturers desire applicants, 
they usually choose neat-apiiearing, well- 
experienced, keen-thinking young college 
stu<Ients who have had the prerequisite ex¬ 
perience. 

The aircraft radio design engineer not 
only designs aircraft radio receivers, trans¬ 
mitters, interphone equipment and radio 
aids to navigation, but he also sometimes 


has the job of designing control tower 
equipment, and ground radio station equip¬ 
ment for communication with dying aircraft. 

The pay for this branch starts at about 
$1,750 a year, and sometimes will reach a 
high of $6,500 per year, depending upon the 
key position assigned to the designer. 

Advancement is assured those who show 
initiative and more than usual ability. 

Aircraft Instrument Mechanic .— From 
time-to-time, radiomen working with air¬ 
craft radio receive the o]>portunity to work 
with delicate instruments, such as thermo¬ 
couple ammeters, voltmeters, and milliani- 
meters. The experience gained hy working 
with these instruments, gives the ra<lioman 
a splendid background for further train¬ 
ing as an instrument mechanic. 

The duties of the instrument mechanic 
are concerned mostly with the repair, cali¬ 
bration, and installation of aircraft instru¬ 
ments such as the flight indicator, auto¬ 
matic pilot, rate-of-climb indicator, and the 
flight indicator. 

This is a very highly specialized field and 
special training is needed. The aircraft 
radioman is the logical man for the job if 
he obtains that extra training. 

Work in this field is to be ha<l in factories, 
for the airlines, and at private airports. 

The pay for this job varies between $1,400 
to $3,700 per year, and it should he seriously 
consitlered by those who are familiar with 
sensitive radio instruments. 

Aviation Radio Merchandising—The gen¬ 
eral qualifications here are that the appli¬ 
cant have had specialized training in gen¬ 
eral sales and service. 

He should have had a well-planned busi¬ 
ness education coupled with a technical 
education in aircraft radio. 

The pay for this job depends upon 
ability and is a very lucrative field for 
those who are willing to work. 

A cmf ion Radio Civil Service Jobs .—The 
Civil Aeronautics Authority and other gov¬ 
ernmental agencies hold periodical exam¬ 
inations which afford many radiomen the 
opportunity to better themselves. The many 
jobs offered are: 

Radio operator (senior & junior), on air¬ 
ways, instrument mechanics working in 
government depots, radio repair technicians, 
aircraft radio installation and maintenance 
technicians, and many engineering jobs. 

The qualifications for these jobs are 
readily obtained by writing to the < AA and 
consulting the Civil Service Secretary in 
your district. 






MILITARY AVIATION RADIO 

Last but not least on our list of positions 
in the aviation radio industry are the mili¬ 
tary forces of the United States. The United 
States Army Air Corps, the Naval Aviation 
Section, the Coast Guard Aviation Services, 
and the Marine Aviation Section. These 
services offer the young men of today 
countless o])portunities to obtain the neces¬ 
sary education and experience for qualifica¬ 
tion in civilian industry, and the field offers 
good security with good pay. 

The qualifications of the Army Air Corps, 
generally, requires that the ai>plicaiit he a 
healthy individual, able to pass the physical 
examination given; with no dependents, 
have at least a high school education or 
its equivalent; and be between the ages of 
18 and 35 years. 

The United States Army Air Corps offers 
training of the highest standards in .Avia¬ 
tion Radio Ojierating and Repair. 

Actual operating aboard aircraft, in 
ground stations (control towers), teletype 
training, weather forecasting and observa¬ 
tion, an<l a complete, well-rounded training 
program, is constantly in session for keep¬ 
ing the men well abreast of the times, and 




paces 
OF RADIO VALUES 


All the latest developments in 
nationally advertised radio ' 
parts, plus many items out of 
manufacture. Everything you 
need in radio, now within 
arm's reach. Easy to order .. * 
easy to have what you w ant I 

Choose your favorite test 
equipment here. Enjoy real 
savings. Every known name is 
represented. Stocks are always 
complete and up*to*datc. 
Order by catalog—it’s quick 
and it's thrifty. 

More models to choose from 
and more P. A. for your 
money! In features, perform¬ 
ance and watts*per-dolIar, ‘ 
Lafayette leads. Three com¬ 
plete lines of portable, per¬ 
manent and mobile sound 
systems. A model for every 
purse and purpose. 

Compare Lafayette Radio fea« 
ture for feature, line for line, 
and dollar for dollar. Why 
pay more when Lafayette 
o0crs all the wanted features 
and beauty of styling for so 
much less? In this book, 64 
beautiful models to choose 
from. 30*day Home Trial. 

Nowhere else will you find so 
complete an array of nalion- 
ally*famous amateur transmit¬ 
ters, receivers and ham equip¬ 
ment. It's a catalog within a 
catalog, and low Lafayette 
prices make it a bock you'll 
want. Time pay menu. 


bigger in Be sure to see the com- 
EVERYTHING! plete line of low-priced, 
eosy-to'ottoch auto radios, the newest rec¬ 
ord players, radio tubes, tools and guide 
books. They're all here and priced to save 
you reol money. 

RIGHT NOW send for your copy of the 
greofesf catalog in radio—fhii year bigger 
than ever. The coupon below, 
mailed at once, will bring a 
FREE copy fo you^ 





LAFAYETTE RADIO CORP. —Dept. 31. 

901 W. JACKSON BLVD., CHICAGO. ILL 
0/ 100 SIXTH AVENUE. NEW YORK, N. Y. 
Ruih FREE Catalog No. 82. 
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ADDRESS 
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♦RADIO development*: . 


DIAGRAMS YOU NEED 


SERVIC E MANUAL 

4 2 7 

Of MOST 


KAOIOS 


I 


COMPLETE 

<195 


III oiif lumJj* munuitl ><ru liavc ,11 
llu dla};r»iiiN of flic iiid>[-. if], n 
''t'rUtMl i4(Uos lu(Li> (> ir «ii of 
till stris jou nr\iif vwry day 

I .li ud I 'flit,.' inifuju ..,t lsii!i 
ni' iiiK. trvuldt-sluxKinf: r-in nil 

■ ikt >uir joO ta>i(r. iurmii fa;>t 
t-r and bt'ttcr repairs e\iTy time 

HOW TO SAVE TIME 

< inult data, hints. Informarioi) 
llnu'-.'*aiers and -Kawy-iiukert, 
frrr >i»u. lA't this diutiiuin Ii.ji iml 
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• i a her of Ituilio in L'hliaifo srli>Mi|.s 

NEW EDITION 

(Ui yfHir ropy itf this radioman's 
dKmi tliin--sa\fr. Nf> need tn 
Iteml biir |ll■t■t^ for hulk}, ttl-ire 
w..istin>f niHiiiials, Only in 

day. hrln>!s }‘t)ur ropy of il 
t_r.iii>t ■ j the-job'* iiai,|ljiok 
>tf UHiftil itiaKrains. (M-nl,! ip^i. 
t daTi ) W .|l printed diacrams. 

it) dli|!Tirin-iit ilaia. ami rurt 
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FREE EXAMINATION COUPON 


I Supreme Publications. 3727 W. t 3 th »t., Chicaoo. ill. 

I .''hip complete Screltv Manual. I may return the 

I I Miiinti f(,r a full cash refund if 1 am rmt antlsfled. 
I C; I jini onrtfislnff Sl.yj, send Taiaif:il>h 

j ^ .'^ond cn.r>. T Will pay |K.>iinal) M.'Jj anti a tevv 

I COM* 


Name 


A(Mn- 


ELEMENTARY 
MATHEMATICS 


» book* for th* buiinait man. tho t«ch. 
nician and eraftiman explaining and aniwerina 
III Wdtfon and meaning with interpreting 

IMuitrationi and examples. 

—'ll **■ ** .* understanding of many 

porpiexing probUms in daily life. 

in etear, positive and definite ianguage, the author 
poputarlxes and clarifies every subject and helps the 
reader to overcome any apparent difficulty In the study 
of mathomatlcs. 

study-courso in mathematics for the 
^dent Of the man who wants to achieve profloiency 
or decirta to brush*up on his knowledge. 

Bntirm Chapter on Special Math^ 
wmafsco for the Radio Technictau 


.CONTENTS OF BOOK 


^ * *cJition—nVv il Ion* "’**'*“^‘*** I®"—S’^btraction—Multi pU- 
*"**^!fl_!*"* and Cancollatlon-Prertlona-Oecl- 

«wAITuportloti. 

^be Metric Syelem. 

***"^eometI>d Surfacoo and Capacity 

**** Go" ****•'■* ‘"d Involution—Root# and Wroiu* 
OMAPTfit yi, Mathematica for tha Rian, 
wal and Technical Graft!man—Ther-^ 
mnmeter conversion a — Graph s or 

l'•* of 

the Slide Hule. 

^'•**‘.T**' Vlf* Special Uathematic# for 
* u a 1® Techniclan. 

CHAPTCRVIU. Commercial Cateulatione— 

Interasu — DIocounU — Short Out 
^ Arithmetic. 

."^a'Mbts and UeaSuree— 

Useful Tables. 

KUm-rnnUtry een Se aerrisd rtadify '• Ut*ur pasAci 

SBfitf StAflipip Cuh Of M^oy OfdBr 

, TKCHMIFAX 

illis. State O.. RC*ll40 Chicago. III. 




WOODSTOCK 

TYPEWRITERS 


# EASY — SIMPLIFIED — PRACTICAL # 


well-trained in the fiohl of Aviation Radio. 

The Army Air Corps also offei's a special 
course in instrument traininjr, and an op¬ 
portunity to learn also, the operation of 
the Link Triiint*r, etc. This education i.s 
had by passinjr prejiared e.xaniinations 
which determine the applicants adaptahility 
and sj>ee<i of learning:. 

The Coast Guard. Marines, and Navy, 
also have about the same t rain in a.s the 
Army Air Corps. 

After considering^ the many iulvantajres 
offered by the military forces it is readily 
apparent that these ailvantafrcs should be 
taken into eonsi derat ion by every able- 
bodied younjr American who desires the 
best in trainin^r and who has the d«*sire to 
better himself. 

Information con corn iiiLr the traininir of¬ 
fered bj* the Military Aviation Services 
may be had hy consulting the recriiitinjr 
office in your city. 

employment applications 

Many of you readers will bejrin to wonder 
as to the method used in j^ettinir most of 
the jobs mentioned so far. “Any mad which 
leads to a ^rood end, is always the hard one 
to travel." 

Commencinj- with the airlines: it is 
known that each large concern throughout 
the nation has a peisonnel deiiartment. The 
first proper stej) would lie to either drop 
in personally and see the perstinnel manager 
on apjiointment, or to write a letter giving 
your qualifications. The funner i.s quite 
proper, but the latter is to be discouraged. 

The adilresses of the different airlines 
may be had by consulting the aircraft di¬ 
rectory, or by visiting your local airport 
where thi.s information may usually be 
obtained by asking the airport manager; 
or it may be obtained at a l>ianch airlines 
office. 

Kach concern throughout the United 
States having a personnel office has printed 
application blanks which are u.'sually sent 
to an applicant upon request. Usually the 
application blank sent you will have *a list 


of the jobs offercil in your particular line. 
It isn't necessary for the applicant to write 
a lengthy letter giving detaiN of his ex¬ 
periences, qualifications etc.; everything is 
covered in iletail in the application blank. 
After the application blank is filled out and 
mailed it is usually from 1 to weeks until 
acknowledgmiient is receive<I. 

If it is po.^sible for one to vi.^^it the 
main office, and obtain an interview with 
the Communications Superintendent and 
I»ersonnel manager, much may be accom¬ 
plished. 

For employment in any branch of the 
nviation radio inriustry. the personnel man¬ 
ager of the iliffererit e-oicerns should be 
consulteii, with a final talk with either the 
shop superintendent or plant foreman. In 
the.se interview.^ with either the communica¬ 
tions superintendent or the shop foreman, 
it is well to bear in mind their ]>osition. 
They know their jolts or they woublnT be 
there. A brief outline of your e.\j>erience 
and training, with your intentions should 
he given, with your jiast record speaking 
for ii.self. ^our jtrospective emi)loyei'‘s time 
is iinjtortant. yours is also. Ilon’t waste it 
b.v talking aliout y<iur “Cousin Tim's" trans¬ 
mitter, or your ideas on a new type of 
antenna. 

Above all, be brief, and be yourself. (Pre- 
tentioiisnes-i. no matter how small, is al¬ 
ways noticed. 1 If y^tu don't know your job. 
your interviewer will unially km^v that 
too. The Aviation Radio Indu?^try is the 
one br-aneh of the industries of today that 
a mail eaunot walk into by a “bluffy" sales- 
talk. 

You must know your job when you work 
in .\viation Raitio, because radio is being 
depen <]e<l ui>on more a ml more every day 
to add to the safety of moilern aircraft as 
they fiy over land and water. 

If .vou are now working in the aircraft 
radio fiebl. you can feel justly proud, be¬ 
cause even though you may he just a small 
cog in the wheel of a big industry every 
little bit that you do, helji.s to publicize 
the slogan, “AIR TRAN,SPORT AT I OX, 
ONWARD WITH THK AID OF RADIO!" 


AN INEXPENSIVE 

• SOME Sert'icemen do not use a test 
speaker at all, and a large number of 
theni do not Use one that is truly universal. 

As lor myself I certainly would not be with¬ 
out one, and I would not put up with one 
that was not universal or that wastes time 
when this one can be built in half an hour 
at a cost of about for the new speaker, 
parts and all. 

Any good-grade, permanent-magnet dy¬ 
namic speaker rated at 5 watts or more 
with a voice coil impedance of 6 to 10 ohms 
will do for the .speaker itself. The output 
transformer is a good-grade universal out- 
]tut unit, 1 emi of whose output is connected 
to 1 side of the voice coil. All the other taps 
are taken to tip-jacks on the panel, while 
the other side of the voice coil terininates 
in a phone tip to match different tubes. 
Lead.s are also brought out from the voice 
coil itself to 2 tip-jacks on the panel. Bring¬ 
ing the 2 primary wires out to tip-jacks 


TEST SPEAKER 



completes the wiring. 

.A. 11 jiarts are mounted <»n jdywood fwall- 
bnard). Parts used other than the sjieaker 
and transformer are 10 tip-jacks, 4 phone 
til’s, and ;i alligator clips. The alligator clips 
and :i of the phone tips arc used in making 
the .T loaifs t<» connect the te.-t speaker to 
the set lieing tested. 

W. T. If U.I.OWKLL, 
IdahrK OA*/(f. 


BOOK REVIEW 


. ■ .nift I; . :: .ii'. ■ b '■ ii ■ ■ i i iiii 

A TEXT HOOK ON LKHiT, I>> A. W. Barton 
(1939). Puhliahrd by LimirmariH. (;reen & <*o. 
Size. 6x9 ins., eloth cover. 272 iflustratinns, 426 
PRs. Price. H. 

To some Ipchriifimis a luKik of this title miidit 
-scein far afield from radio, lluwevcr the rapid 
expansion of television and other typeg of fipera- 
tion in the ultra-.short wave region, and devolop- 
nienls in the uvp of the cl<*ctric eye, make it 
ru'cessary that t bring this h(v»k to 
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th<‘ altfOtiioi of iu itadcrs. 

The bonk has U'en written for students with 
.yi elementary kiiowledjre of Idght who an- read¬ 
ing for university srliolarMhipis. etc. The first part 
ftf the book treats geometrical optics a,s a Kcit*n' 
lific atialy.sis ,,f lonstw and mirrors. The reniainder 
of the biKik is dcvut*-d to an-Wfiing tl'c question 
“Wh:d is light?". The i.nok eonclndes with an 
account of the jdiototdc.tric ctTict and ('ompton 
eiifet which demand a revival of the corjuLscular 
thisqy in a new f<,rm. Note that the book 
•assumes a previous elmientary acquaint. *1000 with 
the .sobj<’Ct. 
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•RADIO DEVELOPMENTS* 



S.S. AMERICA'S RADIO 


S.S. $17,500,000 flagship of the U.S. Lines. 


Emergency set-up aboard the S.S. A^nCrica. 


R adio equipment—valued altogethci* at 
$50,000—aboard the 5.5. ylmcWca, this 
country's new’ quCen of the seas, is 
the finest and most comprehensive ever in¬ 
stalled on an American lu.xury liner* 
Charles J. Pannill, president of the Uadio- 
marine Corp. of America revealed last 
month coincident ^^•ith the vessel’s arrival 
in New York harbor. It is the first case in 
which an American passenfier ship has had 
its radio installation planned and designed 
in advance of the vessel’s construction. 

The ship’s radio room is in chiirge of 5 
radio officers. A total of 8 radio trans- 
mitterSf 9 receivers, a radio compass (see 
photo on cover), and a radio automatic 


alarm, give the America a code ami voice 
link with all the important ports and cities 
of the world, and other ships at sea. 

\ switching panel affords selection of 
any of the 5 receiving doublet antennas 
for cither of 2 high-frequency receivers. 
Switches also control 4 loudspeakers for 
monitoring by speaker or earphone. Other 
switches enable a connection between any 
of 4 receivers and a loudspeaker on the 
ship’s bridge. 

Still other panels contain the main ia<lio- 
tclcphone controls including a speech in¬ 
verting or “scrambling” device to obtain 
privacy in radiophone conversations. 


A 50-\vatt emergency transmitter operates 
on cither emergency generators or a reserve 
2 sets of storage batteries; an emeigency 
crystal receiver operates without batteries 
or tubes! 

A 75-watt radiophone on 2 to 3 me., in¬ 
stalled in the ship s chart room, is used only 
for shipping business (communicating with 
tugs while docking, and with the pier and 
home office while the ship is in the harbor). 

The 13 antennas aboard ship include the 
2 lifeboat antennas, radio compass loop 
antenna, Tfj-watt radiophone antenna, 5 
doublet receiving antennas, main flat-top 
antenna, horizontal-V and the forw’ard in- 
verted-V antennas. 



broadcasting an aquaplane race 


W ITH 2 land stations, an airplane sta¬ 
tion and a seagoing station in opera¬ 
tion, the Don Lee Broadcasting Sys¬ 
tem for the 6th consecutive year last month 
again established one of the most elaborate 
set-ups ever devised to cover an outdoor 
event - the Catalina-Hcrmosa-Manhattan 
Aquaplane Race. 

The "ironing-hoard derby” is aired coast- 
to-coast over Mutual. 

Frank Kennedy, Chief Engineer of the 
Don Lee net, maintained headquarters with 
100-watt KARB at llcrmosa Pier, with 
cueing and communication facilities to all 
points. The KHJ remote pick-up truck was 
used as the base for a 60-foot antenna. 

In addition to this, elaborate amplifiers 
and switching systems were used to coor¬ 
dinate all points and several receivers were 
used to monitor. With Kennedy at this point 
were tc(flinicians Robert Murray and Robert 
Bullock. 

At another spot- -Manhattan Pier, a mile 
—w'crc announcer Stu Wilson and 
technician Roy Raglan at an announcing 
and receiving set-up. 

For the 3rd broadcasting unit Kennedy 
established KABD, a 100-watt shortwave 


100-W. transmitter aboard the Vy^an.ornia nsn ano v. . pacific Coast Technicians 
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♦RADIO DEVELOPMENTS 


oppatmmy M-urs 

AdTirt^ementc in ihi» »cctii>n cwi ITi r^nif a word 
iVi atldreis and inItiaU muii 

“'■‘‘’«"- 

P*nr lU cliialfled aiUfrtisvnienti uiileaa placed Ipv 
•a ittT*dlt«d adrertuing agentj. No adrartlaemeiit 
w iMi man tan word* accapied. Ten percent dis- 
fSlV'Lf" "J.* iitiiM. twentr percent for twelve Issues. 
UDtaetlonabJi or misleading advertisements not ac¬ 
cept^. Advert iM'iiients for Peivinher, 1910, issue 
tuuit reacli u,' not luin than OctiRter 7th. 

Radia-Craft • 20 Vesey St. • New York, N. Y. 


AGENTS WANTED 


SELLING GOLD LEAF LETTERS FOR 

Ul.rr'dmc«o. 


BOOKS ANO MAGAZINES 


greater profits by 

SSmL nioro quickly. Authentic service 

nliM show you th* way to locato an<l correct irontplcs 
f«elTer. Gernshack Omdal Uadlo Servli-e 
wnualf ihow you how to complete more repair Jobs In 
if?.* I*!?* more mimey by faster servicinc. 

issue advert!scmenl «!iirti appears on pace Lti'i nf fids 


HUNDRED RADIO ENCYCLO- 
^ iVia edition, originally sotd 

at W.»S. Itwk has .1.-:; pages, weight 3 lbs., site 9 x 
morocco keratol flexible binding. Send 
m “tamps, casli <pr iimtie.V order and hook will he 
f^arded express collect. Teilmlfax. 191.*. So. State Street, 
bnicago, Illi nois. 

DIATHERMY MACHINES” 


DIATHERMY. SHORT-WAVE THERAPY, ANO ULTRA 

Fhtprt -ua^e iheratpy madiim-'! ctintoin-built by radio ctigim-ei 
at consideralile saiitig lutr rommcrciat machine^: il nii‘ii‘r!i, 
Ib meters or any (itber frequency specified can Ipc fiii- 
Ijlshed. Machines fuihsiantiaijy Imllt with Idgh pativni 
factor. £r>0^;:iiu oat Is nuljuit. Neat t>^(prc^^it■llal 
ac^arati^ca. Automatic safety time swltcl>es. All iicccs- 

Pliysirijius. 

u^iUU. and sanatornmis. l»ricc^ from lin.'l.ftO to J.'JftO nu 
SlS **'*■ Piitilif. Write, giving >iHu 

own epeclflcatlons amt reqiiircmcnts. No lltcratiirr a^all- 
^'rJ^rustom const met i mi only. .\llapi Stuart. P. (t. Iti»^ TpiI, 

_ educati onal courses 

u^p CORRESPONDENCE COURSES AND SERVICE 

rtuinLU. <‘i»>iiIoK Tree. Vernon K\ 

rf«ngc, 1 lenag ar, A1 aliaiua^_ 

COURSES AND EDUCATIONAL 

Henicl. KxclmnRcd. All siih 
P''="^ ‘""*vd. rash paid for tiM-d t^mrso, 
tmrgain catalog KHKK. Write N'cl...ti, 
Company. nOO Sherman . lu*pr. 1^-242. rhlcago. 

INSTRUCTION 


commercial RAO 10 OPERATORS LICENSE QUES- 

‘'"■' if'' I'vr cleitifUt, G. C. \\ .tiler. 
CGiO h. Washlngtn n itlvd., Ttil-a, Okla. 

manuscripts WANTED 


“SCRIPTS. POEMS, SONGS FOR 
publication, tortuny s. lifrh New York. 


MISCELLANEOUS 


1 equipment, transmitter. 

1p^ alter m, uv tniK. |>«kma. 


PHOTOGRAPHY 


f^LASH UNIT FOR 

jtrobwcoplo l'Ja)t«gr.t[>liV $i'iin.tii>. Ant 63 TS' 

Iftjd Ave., N’ch Verk I'fry. 

RADIO 


radio testing equip- 

if desired. Harold I»arU, Inc., 


ARVIN AUTOMOBILE RADIO RECEIVER. 

radlu books, experiment.il recciters. camera—or whai di» 
you Ham—for magnetic ilcfcctnr ahijlanc-ctotli speaker, 
j^ma-Morgan noo«l-c.i'ie carl aide rondenstT, iimy-iype 
loowcoupler deHwc.t Aitdi.ai .-nut ml Imx, oV wh.il old 

N!''l'Uulflcld’*’'N ^7“^ -Manning Aw., 


RADIO DIAGRAMS. TRY USUAI 

tf^aTrA w‘ US. Price. T.V 

iL. Iam t'ecd; no cbmrge if ws don’t. Yoi 

money-write first giving fiilles 
information, ^rloso return-addressed, stamped envelope 
helped many Servicemen, experimenter'.' am 

TWek n"? r,«; 


STAMPS 


THREE SCARCE SETS. NOW OBSOLETE. 25c. WITH 
now cuatonier. gift: Box 211. .Malden. Mass. 


TECHNICAL ART SERVICE 


service—A COMPLETE 

'* Itidti-drial and t’oinmerclal Marketers. 

f* 5' i'’* ihii stop you from going ahead 

new prMiirt you Intend marketing, or that 
nJ.. o^ electrical items wlUch needs 

IaI anJ highly retouched photograpli^. 

ot finho problem can he solved 
Ind ^ de8igncr.s, drartsmen 

feclmical copywriters. Write for any 
adnltionil informatiofi ai to metbrnls and price for this 

ItosoSli l^Tk^N -‘-IS flinrloitc Terrace. 


SCHEMATIC DIAGRAMS SEND US A 
iwgh aketch uf your cirenif. K-itJrjiaict !>y return mail 
Our prices are mo.p*rate: *.’ir w..ik gu:iraiit.‘e<t. No 

X^w^Yort ‘n'"* Y 


transmitter aboard the ('alifitrnia State 
Fish and Game ('utter }f(tr!i}t. This trans¬ 
mitter was fitted with fomplete cueing facili¬ 
ties manned I>y technicians Glenn Turner 
and Charles Sherhourne. 

Homer Wcl borne and KeitI Kilpatrick 
hamllcd the mike. 

They broadcast the .-tart el' the iriuellinK 
44-milc race from the Catalina Isthmus and 
followed the racers, to describe atp.iaplane 
riders takinp hard spills into the blue water 
when their muscles culd no loiiirer stand 
the poundinj; of the roiijrh .«?ea airainst their 
wooden sleds toweii hy fast motorboats. 


Overhead, in a trim Beachcraft hiph-speed 
airplane rode technician Bob Moody at the 
controls of KAO(;. an 8-watt pack trans¬ 
mitter. Dave VounjT followed the ironinjr- 
boards with field ^Hasses and circled over 
the Pacific Ocean a.s the riders held on to 
their aiiuaphtnes with ^rriiii determination. 
Pilot was Teil Brown. The ship had a trail- 
ini; u i re antenna ami complete cueiiij; 
facilities for the announcer. The airplane 
serveil admirably in bmadcastinif the 5-lap 
imrtion of the r:ice between Manhattan and 
Jlermosa. 


RADIO FOR DEFENSE 

(See Editorial on paffe Ud;j) 


THE RADIO INDUSTRY 

(1) MAXUFACTUnrXC 

a—Kadio Kquiiimenl lincliidinj; Sets, 
Tubes and Parts i 
b—P-A. Amplifiers 
e—Testin^r Kquipnient 
d—Transmitters 
If—Communication Ileeeivers 
12) MERCHANDISING 

** Mail-Order and Supply Comjmnies 
b—Distrilmtors, Joldters and Retailers 
(li) RADIO SKRVICINt; 

(4) RADIO J*CBDISHIX(; 
lo) RADIO BROADCASTINt; 
a—Radio Kajrim-erinj; 
h-^Sound Effects Enjfineers 
c Ti‘anscri]>tions 
*I—Maintenance Kriirineej's 
e- Radio 'Paleiit 
f- Educational 

Internatioiiaj Shortwave 
h—Remote Piek-uo.- 
i—Police Radio 
(0) TEI.EVISIOX 

a—.Microwave F..\peritm‘nts 
b— Cjithodc’-Ray Re.''C:i fell 
c—Color Television 

(7) FACSIMD.E 

(8) RADIO CO.MMCXICATIOXS 
a—Wired-Ritdio ((‘arrler i 

b—Radio 'I'ypewriter 
(‘--Transoceanic, -Marine ami .Vviatlon 
d Police Radi(t 
itO I'oTdCK R.Anio 

a—Via Amplitude Mmluiatiun 
h—^'in Fref|uencv .Mmiiilatioa 

( 10) IMRE PATROI. RADIO 

( lU AMATET'R JiADIO 

a—Shortwave and Fit ra-Short wave 
Jicsea rch 

1 12) AVIATIOX RADIO 

a—Antomatie Raiiio Lamlinfr Sy.'steiiis 

b—Railio I tnnpass 

c—Radio Dire(‘tion Kitidinjr 

d Radio Robot Pilot Systems 

i’— Radio Ih'aeons 

(■- -Communication 

jf—Facsimile 

(13) MARIXK RADIO 
a—(‘iiiiiimmicatittn 

h—Marine Radio Direction Finiliti;^' 
c—Radio Compass 
d—Ship's Public .\ddrcs.'^ Sy.■^tem 
e—Automatic SOS Alarm Sy.stem 

(14) SOUND RECORDING AND PLAY¬ 

BACK 
a—Disc 
b—Film 
c—Stecd-tiific 
d—Transcriptions 

(15) PUBLIC ADDRESS 

a—Inter-Olllce (‘oiiimunication 
b—Hearinjr-Aids 
c—Sound -Movies 
d—P.A. Systems on Ships 
e—P.A. Systems i*; Schoids. Hotels, 
Night Clubs, .\uilitoriLim.s, etc. 


f—P..\. Renta! Business 
—‘Stereophonic Reproduction 
(HI) RAILROAD RADIO 

a—Train Dispatching by liadio 
It—Radio Reception ( for tMitcrtainment 
on trainsi 

c Radio "Barkers" im I'rains 
d—Radio Comniunieati(pn with Train.s 

(17) ELECTRONICS 

a—Photoelectric Devices -4‘here an',' 
over 600 applications of photo¬ 
electric cells in commercial ami 
other ilevices of all types 
b—Electronic Music 
t’—Telescoi>e Controls 
d--Photographic .Aids 
e—"Lie” Detectors 
f— Research 

g—Insect E.xternrinators 
h—Electric Fence Ctmtrullers 

(18) RADIO TKLEMEl IlANH S 

a—Remote Control of Ships, JManes, 
Cars, etc. 

(19) RADIO IN iMEDK INE 
a—Shortwave Diathermy 
b—Radio Surgery 

c— Jtadiii Stethoscope 
d"Hadio Diagnosis 
t'—■< ‘ardioscope 

(20) RADIO SrilOOLS 
a—Engineering 

b^—^Servicing 

e— Communications 

il -Bromh-asting (ineludirig Talent! 

(21) 'I'-ALKl ES lllomc, Indu.strial, School. 

Theatres ) 

a—Design, 1 nstallatiini and Servicing 

(22) FREQUENi Y .MODULATION 
a—Transmission and Reception 
b- Polii'e Radii» 

c—Kmergeney Services ' 2 

(23) K-MEJiGENUY SERVH'ES ‘ ^ 

a- -Utilities I Electric. Gas and Water* 

(2.J) —WIRED RADIO (CARRIER) 
a— ('ommunicathm 
h- Broadcasting 
c- Remote Control 
d Home Phono 

(25) Forestry .a.nd pares radio 

(2^D PKJiSONAI. RADIO 

a—Miniature Sets and Pails 
(27) METAL LOCATORS 
a—Pipelines 

I, —"Treasure’* Umlk nietaU 
( 2 S) (iEol'IIYSH Al, PltOSi'EUTlNG 
DKVHES 

a—Ore and Oil Locatoi‘s 

(29) INTERFERENCE SERVICIN(; 

(30) 'FES'r l\STRU.\IEN*rS 

a—Laboratory and Production 
b—Servicing (.A.M., F.M.. Televlsi^-n. 
Electronics) 

(31) PLASTICS 

(32) TOOLS 

a—Maiiufactu ring 

(33) ILADIO ADVERTISING 
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Radio enthusiasts 
and merchandising 
experts who have seen the sensational 
new 1941 ^4idwest Radios say that 
they represent today’s outstanding 
values! If you get a big ‘‘kick’’ out of 
owning a super powerful radio that 


will out-perfonn ordinary sets, you 
will be particularly delighted'with the 
brilliant i>erformance, beautiful tone 
and w’OrId-ranging ability of these 
super Midwests. Just imagine being 
able to pull in world-distant broad¬ 
casts from the capitals of Europe—to 
hear history in the making before it 


appears in your local paper or is announced 
over your local radio. We say: You can get 
thrilling world-wide foreign news, sports broad¬ 
casts and musical programs better and more 
clearly w'ith a Midwest 1 

Fifteen tubes include 
THIS Rectifiers, Control and 


TRADE-IN ALLOWANCE* 

ON YOUR OLD RADIO 

*Now, you can not only save up to 50% by 
buying direct from the Midwest factory—but. 
Midwest allows you up to $25 on yoi^ 

—on many models shown in the big. F^E 
Midwest Catalog. Send for this catalog and sec 
for yourself that it actually brings the Midvvest 
factory to you. that it pictures and dramatizes 
many beautiful, 1941 factory-to-you radio 
values—from 6 to 18 tubes—up to 5 wave bands 
—including Automatic Record-Changing 
Radio-Phonographs, Home Recorders, etc 


15-TUBE 

CABINET MODEL 

ONLY 

$29’5 

COMPLETE 

Just think I Here’s a super 
powerful 15-tubc radio—com¬ 
plete in cabinet—at a price you 
would ordinarily pay for a 7 or 
8‘tube set. Never before have 
you been offered so much 
radio for so little money! 


Tuning Eye Tubes. 


(Model Z-18 
shown at left) 

18-TUBESI 

S-BANDSI 

1 
t 
I 


Flit IN COUPON AND MAIL TODAY OR JUST 
SEND YOUR NAME AND ADDRESS ON l< POSTCARD 


Our famous 30-day prove 
it*yoursclf plan fully 
protects you and enables 
you to prove Midwest s 
super performance in the 
privacy of your own home. 
Absolutely no obligation. 


miDUJE5T 

manufacturers of quality radios since 1920 


PPPIOi” 


MA/L COUPON 

FOR FKse 

CA TA L 0 0 


Midwtd R*dfo Corporslion 
ClncinnsU, Ohio, U. S. A, 

Dtpt 12-CC 

Send me your new FREE 
Catalog, complete details of 
your liberal 30-day Trial offer 




K 

w\ vour n*erai jv-oay --- , . , j 

f • aad f.ctory-to-you price.. Uiu AtenU Em Eitri Monej. Check here ( ) loi ketallL. 


Address.. 


Town. 


..State.. 
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•LATEST RADIO APPARATUS* 


"UNI-VEL" MICROPHONE 


The Webster Co. 

5622 Bloomingdale Ave^, Ohicago« III. 



of a now line of microphones, the 
“Uni-Vel’' velocity microphone claims 
true cardioid characteristics; wide-angle 
pick-up in front and “dead" in back, “full- 
range frequency responsct" unidirectional 
characteristics, operation 30<^r closer to 
speakers, etc. Mike is housed in modern 
streamline black and chrome ca^e.— Radio- 
Craft 

"WIRELESS" AUTOMATIC 
RECORD CHANGER 


Galvin Mfg. Co. 

4545 Augusta Blvd., Chicago, til, 



kdODEL 23UC is a “wireless" automatic 
record changer with a capacity of 8 
10-in. or 7 12-in. records. The unit has an 
automatic “reject" button, crystal pickup, 
tangent tone arm, constant speed and self¬ 
starting motor, rim-drive turntable. Plays 
through any radio set by radiating signal. 
1 lugs into the A-.C. light line. No connec¬ 
tion to radio receiver required. Size, 2^. x 
8*4x12 ins.— Radio-Craft 


VICTROLA 

RCA Manufacturing Co., Inc. 
Camden, N. J. 



M odel V-lOO is a combination radio and 
phonograph. This instrument is one of 
a series of 14 just introduced. Receiver is 
a 5-tube broadcast instrument with built-in 
loop antenna. The phonograph uses a con¬ 
stant-speed self-starting motor and plays 
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10- or 12-jn. records with the lid closed. 
All audio circuits especially designed for 
record reproduction. Measures 11 x 10*4 x 
13H ins. i\eep,^Radio-Craft 


HIGH-FIDELITY SPEAKER 

RCA Manufacturing Co,, Inc. 
Camden, N, J. 



AN “extended range" loudspeaker de- 
' ' signed especially for use with com¬ 
munications receivers. Its frequency range 
is from 60 to 5,000 cycles and its power 
handling capacity, 10 W. Voice coil im¬ 
pedance IS 2.3 ohms at 400 cycles.— Radio- 
Craft 


NEW SELENIUM CELL 

Bradley Laboratories, Inc, 
New Haven, Conn. 



dV ^ entirely new type of Selenium Barrier 
' ' Layer Photoelectric Cell for use with 
light measurement and control instruments. 
A new sensitizing process it is claimed gives 
these cells high current sensitivity as well 
as high internal impedance. The cell is avail¬ 
able in standard sizes or constructed to in¬ 
dividual specifications.— Radio-Craft 

TELEVISION AND F.M. NOISE 
METER 

Measurements Corp. 

Boonton, N. J. 

HE band-pass of the model 58 square- 
wave signal generator is sufficiently 
wide for field-strength measurements of 
frequency modulation signals; wobbly radia¬ 
tions of diathermy machines; and television 
signals. Permits closely determining the 
true nuisance value of ignition and other 


pulse-type noise (this is in contrast with' 
previously-available test equipment for thi'i 
purpose). 

Specifications: 15 to 150 megacycles in 
5 bands—dial directly calibrated in mega¬ 
cycles; 1 to 100,000 microvolts measuring 
range across 70-ohm line; 1 to 100 micro¬ 
volts on semi-logarithmic output scale. Bal¬ 
anced resistance attenuator with ratios of 
10, 100, and 1,000 ahead of all tubes; ac¬ 
curate gain standardization from internal 
“shot noise" diode. 

Special calibration dial eliminates need 
for charts. Tuned R.F, amplifier eliminates 
image response—all circuits accurately 
tracked. Provision for direct operation of a 
6-milliampcre recorder. Pushbutton switch¬ 
ing throughout for rapid operation. Built-in 
dual regulated power supply for operation 

from either 115 V, A.C. or 6 V. D.C,_ 

Radio-Craft 

SOLDERING MACHINE 

Electric Soldering Iron Co., Inc. 

Deep River, Conn. 

A TREADLE-OPERATED soldering ma¬ 
chine, model F, used where small parts 
must be soldered and particularly where it 
is necessary to hold the 2 parts together 
until the solder is applied. Feeding of 
solder may be exactly regulated. Solder up 
to H-in. diameter may be used. The average 
industrial soldering iron is adaptable to 
this machine. Ideal for work where both 
hands are required to hold the object being 
soldered.— Radio-Cra ft 


ELECTRIC ETCHER 

Ideal Commutator Dresser Co. 
Sycemore, III. 



dV PORTABLE electric tool for perma- 
nently marking tools, parts, dies, bear¬ 
ings,^ saws, drills and similar apparatus. 
Etching heats available are rated as 120, 
240, 420 and 700 W.—a red indicator lamp 
burns brightly as the higher heats art* 
turned on. Standard "Universal” No. 13 unit 
available for 115-V,. 60-cycle A.C. operation. 
Other v'oltages and frequencies available 
upon request.— Radio-Craft 

PORTABLE POWER SUPPLY 

Electronic Laboratories, Inc. 

122 W. New York St., Indianapolis, Ind. 
RESIGNED especially for use with marine 
transmitting and receiving equipment. 
One section of the power supply delivers 
filament current for the transmitter and re¬ 
ceiver while the other 2 sections deliver 
high-voltage D.C. This model S-482 "Porta- 
powr" is constructed for either 12, 32 or 110 
V. marine application.—/?r/dio-Cra/f 

CODE PRACTICE 
"OSCILLATONE" 

T. R. McElroy 

100 Brookline Ave,, Boston, Mass. 

A n electronic instrument for reproduc¬ 
ing the dots and dashes of radio teleg¬ 
raphy. The oscillator may be hooked up 
for practice or plugged into a circuit for 
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actual I'ccoiviu;:. ^^wilc-hos on the float of 
the plastic cabinet regulate tone ancl vob 
ume. The unit operates on 115 V. A.( .-D.( . 
and providcii a choice of a 600- or 1.000- 
cycle note. Tircuit inthules a key-click 
eiiniinaior.— httdio-C mfi 


moil ground. Type *‘*1 ‘ switch is heavy- 
duty pres^-to-talk, vertical toggle type, non¬ 
locking; an.l switch, also non-locking. ] 

is pushbutton type. Other circuits avail- i 
able.— HtxUo’Cmjt ’ 

NEW BALLAST TUBE 




TUBE TESTER 

The Triplett Electrical Instrument Cc 
Bluffton. Ohio 


Amperite Co, 

561 Broadway. New York, N. Y, 


T HIS ninilel 1020 instrument features 
“free reference*' for all tube elements, a 
spare socket. -1 separate panel sections 
(socket, meter, roll chart, a witching and 
power supply)—entirely replaceable at nom¬ 
inal cost to prevent obsolescenct* due to 
new* tubes, am’ a new level-type switching 
which affords individual contnd for each 
tube prong, lesis all types of receiving 
lubes on the market. Designcil for 110-V., 
60-cvcle operation.^—lO-C ruif 


T he new shape and smaller size of this 
resistor permits it to be used practically 
anywhere. It put.*^ aiiprox. 80 V. on the 
receiver when first turned on increasing 
to 110 after 4 seconds. Equipped with a 
new fu^e which automatically burns out 
when ballast is connected to set having a 
10-V. tie eonrection to the ballast socket, 
fter fuse burns out the ballast tube auto* 
lalically adjust.*^ itself to the set, keepuig 
iibe filaments between 0 to 6.6 V. with a 
ne voltage variation of 80 to 140 V. It 
\ claimed that for A.C.-D.t . sets 4 types 
f these ballast tubes will replace 90'i of 
he 1,500 types t.f resistor tubes now on 
he inarkii. Radio-Croji 


FREQUENCY MODULATION 
SIGNAL GENERATOR 

The HIckok Electrical Instrument Co. 
10514 Dupont Ave., Cleveland. Ohio 


A WlDEB.AND crystal-controlled signal 
generator, model 188X, specifically ile- 
signed for T .M. but also applicable to anipli- 
tuile modulation is illustrated. Complete 
range: 100 kc. to 1-14 me. 

Twelve output selections are available in¬ 
cluding electronic control wideband F.M. 
output with 750 kc. sw'eep for alignment 
over F.M. and television receivers; F.M. out¬ 
put, modulated internally, at 400 cycles with 
F.C.r. standard frequency modulation sweep 
(150 kc.) for servicing F.M. receivers. Also, 



LESS Time to Repair Radios... 
Means MORE Time to Build Business! 


RCA RIDER 
CHANALYST 



Yesterday’s servicing methods were 
good enough . . .foryesterday. Hut pro¬ 
gressive serv icemen W//V demand metn- 
ods that fix sets quicker. They spend less 
time bending over receivers—more 
time going out after business... 
ing business-getting ideas . . . hutldmg 
their business. 

Signal-tracing w ith the Rider Chanalyst 
takes less time! 

Greatest advance in radio servicing in* 
^trun 1 enls since servicing began, the 
RCA Rider Chanabsi uses the newest 
method of attack: the siguai itself^ com¬ 
mon to every radio. It s an 
worth investigating! Ask your Pf*’ 
tributor for on-the-circuit proof of the 
Chanalyst's effectiveness by means of 
the Dynamic Demonstrator. 

“Line 'em up” Faster, Easier, Better! 
NEW RCA A. C. TEST OSCILIATOR 
No. 167 .. . $34.50 to servicemen 


★ New» Accurate, Easy-Rcading Dial 

★ 100-30,000 KC. Fundamentals: 6 Bands 

★ Full 1.0 Volt Maximum Output 

★ 30 !^, 400-Cycle Internal Modulation 



Over 3«0 million RCA Radio 
Tubes have been purchasedhy radio 
users. I n cubes, as in parts and test 
eauinnient. it naVstO 
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4 NEW BOOK TO ADD TO YOUR TECHNICAL LIBRARY 


! —Principles & Practice 

by B. Baker Bryant 






^UPKas« 




M 


A.F. outputs of 400 cycles fixed and 60 to 
10,000 cycles variable are available; crystal- 
controlled outputs, modulated and unmodu¬ 
lated, with accuracy better than 0.01-% 
and with frequency coverage from 100 kc. 
lo 10 me. m 100-kc. steps and from 1,000 
kc. to 150 me. in 1-megacycle steps. Signal 
generator includes a built-in power supply 
and is designed for the 110-V. A.C. line, 
40 to 65 cycles.— Radio-Craft 

COMBINATION SET AND 
TUBE TESTER 

Radio City Products Co., Inc. 

88 Park Place, New York, N. Y. 

[ O D E L 803 
“portable serv¬ 
ice shop*’ combines 
in one instrument 
the functions of 
tube tester and set 
tester. The instru¬ 
ment is compact, 
measuring but 12% 

X 13 X 6 ins., and 
weighing but 12% 
lbs. A single meter, fused against burn-out, 
is used for all functions. Set tester func¬ 
tions include ranges 0-10/60/500/1.000 D.C. 
voltages at 1,000 ohms/volt, and ranges for 
A.C. and output voltages. Direct current 
ranges are 0-1, 10/100 ma./l/lOA. Ohm- 
meter ranges include 0-500/5,000 1 meg. 10 
megs. Decibel ranges: 8-15, 15-29, 29-49 and 
32-55. Self-contained battery serves for the 
Medium Ohms range and a built-in power 
supply for the other ranges. Tube testing 
facilities include those for all old and new' 
tubes including the miniature, bantam 
junior and ballast types. The well-known 
“Dynoptimum** circuit is utilized. Tests are 
at standard R,M.A. plate voltage and loads^ 


and include hot inter-clement short and leak¬ 
age tests for individual elements; also, all 
filament voltages. Mechanical roll charts 
list test data for tubes.— Radio-Craft 

NEW LINE OF CABINETS 

Insulin, Corp. of America 
30-30 Northern Blvd. Long Island City, N. Y. 

entirely 

I I I fier chassis, 

panels, etc. The 
—-— ■ cabinets are all 

streamlined and 
.'ire embellished with chrome molding and 
chrome air-gate ventilators. Finish is marine 
gray ripple enamel.— Radio-Ct'aft 

UNIVERSAL CONNECTOR KIT 

Seiectar Mfg. Corp. 

30 W. 15 St., New York, N. Y. 


in splicing and phone-jack adjustments. 
The old bug-bear of cable extensions and 
make-shift splices may now be totally 
eliminated.—Radio-Cra/e 

MIKE CABLE TRANSFORMER 

Thordarson Electric Mfg. Co. 

500 W. Huron St., Chicago, 111. 


THE kit is designed to expedite servicing. 

Consists of 10 gadgets which it is claimed 
will save time in making speaker micro¬ 
phone and chassis connections as well as 


THIS transformer makes it very simple 
for the sound man to adapt his present 
amplifiers to the new-type low-impedance 
dynamic or velocity microphones. Cable 
transformer mounts directly on the ampli¬ 
fier and is available in 2 types; one is a 
30-50 ohm unit designed for voice-coil con¬ 
nection of dynamic or velocity microphones 
which have self-contained line output trans¬ 
formers. Hum pick-up is reduced to a mini¬ 
mum by the use of magnetic shielding. The 
transformer connects between the micro¬ 
phone cable and jn pnt connector. 

—Rad 


JUST PUBLISHED! 


POSTPA D 


A WMPLETE compilation of pertinent data on 
10 Install and service the modern auto- 
receiver. All of the non-essential 
details uhleh liuve crept into the professioa hare 
been weeded out. Each topic is treated so as to 
Prwisc statement of the fundamental 
principle involved, to assure the reader's dear un- 
derstandltiK of tlili principle, without distracting his 
discussion of a multitude of details 
utiU mathematical expressions, which ire Primarily 
HlrlVv^ confuse rither than 

A auto-radlo technlclin. 

by nrartiAi based On practical experience 

^ People for the Practical radio- 


S|a«^-6 X 9 

Inches 
64 Pages 
Stiff, flexible 
covers 
Numerous 
Illustrations 
end 

disorams 


Brief Outline of Contents_ 

introduction—The Auto-Radio Art. 

Features of the Modern Automobile 
Receiver. 

Installations of Automobile Radios and 
Antenna. 

o'*. 1-®* Tension 

Electrical Systems, 

Automobile Electrical Disturbances. 

M®*®'’ Generators. 
Classified Automobile in¬ 
stallation Notes, and Conclusion. 

Send fiOc cheek, money order, un- 
iisdl TT. S. stamps. Or coin for your 
copy of '"Atitoniobile Uadio—rrhici* 
pies A Practice “—It will be sent to 
you postpaid upon receipt of your 
remittance. 

RADCRAFT 
PUBLICATIONS, Inc. 

20 Vesey Street, New York, N. Y. 

































WITH ANY 


REMINGTON 

PORTABLE TYPEWRITER 


A lipaiiliful «le8k in a iieiUral blnc-grccii which wUl fit into the 
.lecoraliooB of any l.omc-lrin.inci in black ami silver—and made 

_ m.m m JL ■■■ ■ K.I of sturdy fibre bnaril -is now available for only one dollar 

E& I I I extra) to |>urcliasers of a Kciningtoii Noiseless lortabc ype 

W MWM ^ I writer. The desk is so light that it can be moved anywhere without 

lroiil>lc il i» HO HI rung llial il will hoM six liuiitlred ( 600 ) poiin s. 
With this conihination of desk and Noiseless Deluxe Tortah e 
Typewriter, you will have a miniature ofiicc at home. Learn the 
complete details of this olT. r. Mail the coupon tiulay. 


FOR AS LITTLE AS 

10‘A DAY 



How easT it is to nav for lliis coinliination of tlesk anti 

imapini a small good will tleposit w.ih terms as low as 1^ 
aTav to get tliis coml.inalion at once! You will never m.ss 
10c a dav. Yet this small sum can actually inake >oii uu- 
incdiaielV the possessor of tins amazing office at home 
comhinaDon. You assume no ohhgaiions bx semlmg the 

coupon. 


T«ES€ TWO EXTRA FOR YOU 


learh typing free 

To help you even further, vou get free 
special offer a 32-page booklet, 
riprts, to leach you auicklyhow to typewrite by 
touch method. V hen you buy a Noisel^s 
vou get this free Remington Rand gift that 
increases the pleasure of using your Remington 

Noiseless Deluxe V ’ howi* 

typing book is sent free while this offer holds. 

SPECIAL CARRYING CASE 

The Remington Deluxe 

light in weight, easily carried about. With this 
o§er Remington supplies a sturdy, keaiitj Jil 

carrying case which rivals in beauty and utility 
the moHl attractive luggage you can buy. 

SPECIFICATIONS 

all essential features of laree stand, 
ard office machines apjiear m the ynselcss 
Portable—Standard 4-row keyboard; back sjiacer; 
margin 4iops and margin relea^; double shift 
kev and shift lock; two color ribbon an<l auto¬ 
matic ribbon reverse; variable line spacer; paticr 
fingers; makes as many as 

iia^r 9.5" wide; writes lines 8.^ wi<!e. There 
are^also extra features like the ^rd writing at- 
tachinent, black key cards and wluie leitcrs, 
touch regulator, rubber cushioned feel. These 
make typing on a Remington Deluxe Noiseless 
Portable a distinct pleasure. Tlioiisands of fam¬ 
ilies now using the Remington Deluxe Noiseless 
Portable know from experience bow wonderful 
it is! 


'titc 

^ n .u tv. 


th€ 

Ui*' 


g«m»' 

\\ bR«'‘ 
ilOci 






Remington Rand Inc., Dept. 189-H 
465 Washington St., Buffalo, N. Y. 

Tell me, without ol.ligaiiou, how to get a Free Trial of a 
new Remington Deruxe Noisetess roriable, including 
Carrying Cafe and Free 32.page Typing Instruction Book- 
let on terms as low as lOc a day. Send Catalogue. 

Name.... * 

Address. 

City.. . . 
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BOOKS 


101 


RADIO FANS EVERYWHERE—these 

fine ten cent text books give you an 
•*'® study of 

RADIO. They are clearly written, pro- 
and contain over 
I >.000 words in each book. You'll be 


amazed at the wealth of information 
contained in these handy books. Ex¬ 
cellent for reference-ideal for every 

technical library. YOUR MONEY BACK 
if you are not satisfied. 

PROMPT SHIPMENTS 



No. I 

TO 8UILD FOUR 
OOERLE SHORT WAVE SETS 

rtdio r^ns hav.s 

IvAvt. '’OEULK Short 

Rerrivcrs. So tn- 

lor Uiefie revolvers, as well Bn 

liahe.l.' * * ” "pcclally pub. 

ConUlna CVCRVTHtNO that hse 
over beoti printed on thc9o 
famous recclvfc-ra mcao 


No. 2 

HOW TO MAKE THE MOST 
POPULAR ALL-WAVE (- and 
2-TUBE RECEIVERS 

This book mntalnq .-i number of 
excellent sets, oome of which 
•*' i*««t issuok of 
UAHIO-CRAFT. The*e sots hav^ 
beea carcfullv cti;;lriecre(1. Thev 
experiment*. Not only 
itre these nets described in thia 
Jwk. but It contains all of the 
llluatratlons. hookup*, etc. 




No. 3 

^•*TERNATING CURRENT 
FOR BEGINNERS 

electrlcttv and Ibidio 
■r« expl.Tined. 
'he funda! 

nlaVn'llt- ‘Ik* radio. lx ex- 

Jreneratlon of a|. 
tcniatln? current; sine waves- 
unItH—volt*, ampere*, anti 
watts arc explained. Con.temier* 
ihsirumentsl 
motors and tfeneratOrs. 


No. 4 

ALL ABOUT AERIALS 

exblain* the theofi- 
underlylnif the various type* of 
"flals; tne inverted ”L." tho 
Doublet, the Double Doublet 
J^*rlaln* tioiae-free recep- 
*<>''■-hniredance trana. 
miKBion line* work: why trans- 
posed lead-In* are used. It irlvcs 
in detail the construction of 
aerial ■ suitable for lone.\vax-e 
broadi'ast r**celvera, for abort, 
wave receivers and for all.wave 
iccelvers. 




No. S 

BEGINNERS' radio 
dictionary 

.\re you nuzzled by radio Ian. 

»|Uency? Kilocycle? Tetrode'* 
S^eii^bl? naffle? Anode? T^- 
J<*nizntlon7^.roule'a 
l4iW. Hiumonic? Gravitv C^l? 

cannot tlefiiie these very 
"ord* .and dozen* 
Vi term* 

matrnzine* .and 



HOW TO HAVE FUN WITH 
RADIO 

Stunts for parties. practical 
.lokes. scientific cxperlmeiiti and 
SoVve'' Which can bo 

done with your r.idio set are 
explained In this fascinatltiC vol¬ 
ume. It tells how to make a 
newspaper t.sik_how to prt^uc* 
Hi lent music for d.snces—how to 
m.ske visible muslc^how to 
make a “silent radio" unit 
tisnhie by the de.sfene.l—hnw to 
make tovs wtilch dance to r-sdl.i 
music, etc., etc. 



HOW TO READ RADIO 
DIAGRAMS 

avmbols commonly 
Used 111 radio diagram* are i>re. 

this hook, together 
♦wi.; pictures of the ai>uaratus 
explanation* 
kUlnR an easy method to mem. 
orize them. Thlfi book bv Robert 
Eichber*. tho weli-kiiown radio 
"'‘rt tneinber of the edb 
UADIO.CR.4F7 
Mairszine. also contains two 
dl.sifmms of 
blind **** <^on 


No. 9 

SIMPLE ELECTRICAL 
EXPERIMENTS 

Over lOO Interestintr and Drse- 
iw'^J^^**** experiment* Br* 
de*CTlhed In this l>ook. coverinc 
9 ^ electricity—from 
simple experiment* with maif- 
nets to hlKh frequency “stunts.” 

All of the experiment* de¬ 
scribed can be carried out tvUh 
simple apparatus, most of which 


Can be round alK>ut the home. 


No. 6 

RADIO for BEGINNERS 

<^emsback the Intematlon, 
1 radio bioneer, autlior 

and editor, whose famous ma^a. 
^toes. RADIO AND TELEVISION 

iiiilllons. scores another triumph 
with this new book. .\ny be- 
i^nner who reads it wHi cet .a 
th^^»h i^und «Vk in rtdlo 
Clearly explained m 
aiiupfe UfiBiiaKc. and through 
of many Mlustr.atloii*. 
used to make the 
mysteries of radio clear. 


No. 10 

television 

** asklnsr the Question 

television work- T da 
9 ^. dlffe^lnt 
"‘'"Pio-t to thl' mSSt coSpiVi^ 

hm;?^Te“rlaK 'i^s'^sf.nli^.F ir. 

Ji'i- fcene U Picked up by ^he 
tele^lHlon cAtiiera and T>ruadc-i«t 
to your home. e c. Va^toU^Viwi 
bribed:'''V 


BOOKS ARE ALL UNIFORM 

SB to 8S In numb.r E.ch iltit ^lura^'rolMaint^orJ^ I'iSi'w u'’‘V'' 'l'"i'''*—‘■■“•"•‘‘“"t -arjlnj: from 
oorlh llm Prico r..l..B. rotor,, tnom 1„ bl S^SLoU^ VotinO^d’' 

RADIO PUBLICATIONS • 20 VESEY STREET • NEW YORK, N. Y. 


M^JrrsfVWS^Il®"®' ®”*- "C-ll-40 
29 VESEY STREET, NEW YORK. N Y 

'•OSTPAID. ,b. to.* numb.,, .i„Ud h,.o„. , .. 

12 3 4 5 

C Sand FREK listing of iS new lOe piibtlcalioni. 

Nam s . . 

riiv 


9 1(1 

new new 


Alirci* 


RM.U b, ,h.rK or mon„ „„a riniM.d U. S po,,,,, ,uo,p.. 


■■■■■■■■■••■••••••-WAIL COUPON TODAVi... 


AUTOMATIC MINIATURE 
SOLDER POT 

Vulcan Electric Co. 

600 Broad St,, Lynn, Mass. 



unusuiilly compact thermostatic con- 
trol solder pot nieasurinK ^ 4 -in. inside 
(lia. an<l %-in. deep. Holds 1^4 ozs. 01 50/50 
solder. Current consumption is 75 W. bSup- 
plied for use on cither A.C. or IKC.-Radio- 
Craft 

TECHNICIANS' WATCH 

Jules Racine & Co. 

20 W. 47 St.. New York. N. Y. 
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LJKIiE is a sturdy watch of special (lesipn 
'Ahieh meets needs of radio technicians, 
S(M-viceiuen may wear it in the vicinity of 
loudspeakeis, choke coils, etc., without fear 
that it will hocome majarnetized; public ad¬ 
dress men cun use it. for example, to check 
reverberation periods; and, commercial sta¬ 
tion operators and studio men, and radio 
amateurs, will find it adequately accurate 
for split-second tiniin^f of proKranis and 
test emissions. 

Known as the style 2:10 711 Multichron. 
this 17-jewel timepiece has the following" 
lea til res: the dial is divided into Sth-seconds 
lor tjmer purposes; it has rcLnilar hour anil 
mniiile ivafeh indications; circles in the 
center constitute a tachometf ■ jfaufre to 
record miles.per-hour speed; and an outer 
track imlicates distance-per-second traveleit 
by sound. 

One button controls the start and stop of 
a sweep-second hand; another returns it 
to zero. Hairspriiijr of Nivarox. and bal¬ 
ance-wheel of Cdacidur metal, reduce tem¬ 
perature effect; ainl, in conjunction with 
the stainless-steel case, eliminate nia^rnctic 
effects. This new model has a black dial (an 
earlier. la-Jewel model, still available, has 
a white flial).— h*<t(fio-Crajt 

QUICKLY-SERVICED 
SOLDERING IRON 

Drake Electric Works. Inc. 

3654 Lincoln Ave., Chicago, III. 


AN electric soldorinjr iron with an ele- 
^ ' ment that can be replaced in :{0 sec¬ 
ond;; to remove, simply loosen a lock-nut, 
Klemont ami handle assembly are connected 
electlicallv by means of spring; contacts- 
SolderiiiL' irons from «0 to 200 W. are avail- 
able.— liodio-Cra f t 
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• CLASSIFIED RADIO DIRECTORY* 


U^fiete to £uu SJtl 


SECTION II 




CLASSIFIED RADIO DIRECTORY 

Hondy Buying Guide, by Products ond Monufoeturers' Names and Addresses, for the Entire Radio Industry 

This Directory is published in sections—J section per month. This method of pnblictt- 
tion peml^ft tZ Bt^ony to be constantlp up-to-date u 

corrections can be made monthly. All names preceded by an astemsk ( ) indicate tlia 
they cire trade names, ^ ^ . j 

If you cannot find any item or manufacturer in this section or in pievious y-pu 
sections, just drop us a line for the information. j 

Section ! of this Directory was published in the October, 19JtO issue, Pre en e 
is Section II* 


- While every preceuHon is taken to insure acturacy. 
a the possibility of occasional errors and omissions m the at the 

q Directory. Manufacturers and reader, are uraed to 

^ earliest moment to insure corrections in the 'ery next 




CONDENSERS, VARIABLE 



Air trimmer. 

Mica trimmer .... MT 
Receiver tuning .... RT 
Transmitting tuning . . . TT 

Transmitting (compressed-gas- 

filled).TTC 

AIRPLANE 8. MARINE DIRECTION FINDER CORP.. 

Clearfielil Pa.—AT RT, TT , o La 

ALDEN Pr 6DUCTS tO., 7)5 Center St.. Brockton. 

Mass.. •■■NA*Ald‘‘-MT, RT 

ALLIED RADIO CORP., 833 W. Jackson Blvd.. 

Chicago. III.—AT. MT, RT, TT 
AMERICAN STEEL PACKAGE CO., Squire Ave., 
Defiance. Ohio, •“Defiance —RT ^ ^ 

AUTOMATIC WINDING CO.^ INC., 900 Passaic 
Ave.. East Newark. N. J.—At, MT 
BARKER & WILLIAMSON. Ardmore. Pa.—TT 
BROWNING LABORATORIES. INC.. 750 Mam St., 
Winchester, Mass.— RT, TT i j 

bud radio. INC^ 5205 Cedar Ave.. Cleveland, 
Ohio •“Bud"—Af, MT. RT, TT 
ALLEN' D. CARDWELL MFG. CORP.. Bl Prospect 
St.. Brooklyn, N. Y.—AT, RT, TT 
CARRON MFG. CO., 415 So. Aberdeen St., Chicago. 
IH.-AT. MT. RT 

•DEFIANCE, American Steel Package Co. 
0E-JUR*AMSCO CORP.. Shelton. Conn.. •* De-Jur- 
Amsco"—MT , _ 

DE WALD RADIO MFG. CORP.. 436 Lafayette St., 
New York, N. Y.—AT 

DOOLITTLE & FALKNOR. INC., 7421 S. Loomis 
Blvd., Chicago. HI.—TT 

D-X RADIO PRODUCTS CO.. 1575 Milwaukee Ave., 
Chicago, III.—MT « 

ELECTRO-MOTIVE MFG. CO.. INC.. So. Park & 
John Sts., Willimantic, Conn., •"Elmenco"—MT 
ERIE RESISTOR CORP., 644 W. 12th St., Erie. Pa. 

ciNERAL INSTRUMENT CORP.. B29 Newark Ave., 
Elizabeth, N. J.. •"G.l."—RT 
GENERAL RADIO CO.. 30 State St.. Cambridge, 
Mass,. “G-R"—Special-purpose types 
GENERAL WINDING CO., 254 W, 31st St.. New 
York N. Y. *‘‘Gen‘Win"—At MT 
•GEN-WIN, General Winding Co. 

’“G.l.", General Instrument Corp. 

'“G R" General Radio Co. 

E. t. GUTHMAN. INCy 400 S. Peoria St.. Chicago. 
III., •“Guthman"—Ml 

HAMMARLUND MFG, CO.. INC., 424 W. 

33rd St., New York, N. Y.—AT. MT. RT. TT 

HAMMOND MFG. CO.. Guelph. Ontario, Canada 

HARRISON RADIO CO.. )2 W. Broadway, New 
York, N. Y.—AT. MT. RT. TT 
HEINTZ & KAUFMAN. LTD., South San Francisco. 
Calif.-n. TTC 

•H K, Helntz & Kaufman, Ltd. ^ 

•|CA, fnSuline Corp. of America 
INSULINE CORP. OF AMERICA, 30-30 Northern 
Blvd.^ Long Island City, N. Y.. *“ICA"—AT. MT. 
P’T, Tt „ 

E. F. JOHNSON. Waseca. Minn., *‘’JohnSon"— TT 

LAFAYETTE RADIO CORP., 100 6th Ave.. New 
York. N. Y.—AT. MT. RT. TT 
M & H SPORTING GOODS CO,. Sl2 Market St., 
Phila.. Pa.—AT. MT. RT. TT 
P. R. MALLORY & CO.. INC. 3029 E. Washington 
St. Indiarapolls, Ind., • ‘Mallory"—MT 

MEISSNER MFG. CO.. 7th & Belmont Sts., Mt. 
Carmel, HI,. *"Meissner"—AT, MT. RT 


JAMES MILLEN MFG. CO INC. ISO Exchange 
St., Malden. Mass.—AT, Mt, RT, TT 
J MILLER CO.. 5917 S. Mam St.. Los Angeles. 

Calif, •"Miller‘‘-AT. MT 
MONTGOMERY WARD & CO.. 619 W. Chicago 
Ave., Chicago. III.—AT. MT. RT. H 
THE MUTER CfO.. 1255 S. Michigan Ave.. Chicago. 

Ml,. "Muter"-MT 
NA-ALD, Alden Products Co. 

NATIONAL COMPANY. 61 Sherman St.. Malden. 

Mass., •"National"—AT, MT, RT, TT 
OAK MFG. CO.. 1260 Clybourn Ave.. Chicago, 

PHILCO RADIO & TELEVISION CORP., Tioga & C 
Sts., Phiia.. Pa.—MT, RT. AT 
RADIO CONDENSER CO., Davis St. & Copewood. 
Ave., Camden, N. J., • R.C.C. RT, 

radio electric SERVICE CO.. INC N W. Cor. 

7th & Arch Sts., Phila., Pa.—AT. MT, RT. TT 
RADOLEK COMPANY. 601 W. Randolph St.. 
Chicago, HI. —AT, MT, RT, TT 

*RCA FARADON. RCA Mlg. Co.. Inc. 

RCA MFG. CO.. INC.. Front & Cooper St., 
Camden, N. J,. '"RCA." -"RCA Faradon"— 
MT, RT 

♦R.C.C.. Radio Condenser Co. 

RELIANCE DIE & STAMPING CO., 1260 Clybourn 
Ave.. Chicago. III.. "Reliance"—RT 
MAURICE SCHWARTZ & SON, 710-712 Broadway, 
Schenectady. N. Y.—AT. MT, RT TT , 

F W SICKLES CO.. P.O. Box 920. Springfield, Mass. 
'—AT. MT r I .. 

SOLAR MFG. CORP., Bayonne. N. J.. * 'Solar 

_MT 

SUN RADIO CO.. 212 Fulton St., New York. N. Y. 

—at. mt. RT, TT ^ ^ 

TELERADIO ENGINEERING CORP., 4B4 Broome 
St.. New York, N. Y., •"Teleradio"—AT, MT 

CRYSTALS (QUARTZ) 


PREMIER CRYSTAL LABS.. INC.. 55 Park Row. Ne-r 
York. N. Y.-A. BC. FS 

RCA MFG. CO.. INC., Front & Cooper Sts.. 

Camden, N, J., * RCA A. BC, FS, H 
SCIENTIFIC RADIO SERVICE. 124 Jackson Ave.. 

University Park. Hyattsville, Wy-“"A ki..,, 

VALPEY CRYSTALS, P.O. Bo3< 321. Holliston. Mass. 

WILC*OX^*ELEGtRIC CO.. INC.. 4014 State Line. 
Kansas City, KanS.—A, FS 


DIALS Or PARTS 




Amateur.^ 

Blanks. B 

Broadcast.BC 

Frequency std.PS 

Holders.H 

I.F. filter. 

Temperature-control ovens . TO 

ALLIED RADIO CORP., 833 W. Jackson Blvd*. 

Chicago, HL, *"Knight"—A 
AMERICAN LAVA CORP., Cherokee Blvd. & Manu¬ 
facturers Rd., Chattanooga, Tcnn.—H 
WM. W. L. BURNETT RADIO LABORATORY. 4BI4 
Idaho St.. San Diego, Calif.—A, BG FS 
COLLINS RADIO CO.. 2929 1st Ave.. Cedar Rapids. 

GAmN' MFG. CORP.. 4545 Augusta Blvd.. Chicago. 
III., •"Motorola"—BC 

HARVEY RADIO LABS.. INC.. 25 Thorndike St., 
Cambridge. Mass.. “‘Harvey"—A, BC 
HI POWER CRYSTAL CO.. 2035 W. Charleston St.. 

Chicago, ML. •"Hipower"— A 
•ICA. Insuline Corp. of America 
INSULINE CORP. OF AMERICA 30-30 Northern 
Blvd., Long Island City, N. Y., * ICA A, H 
♦KNIGHT, Allied Radio Corp. 

•MOTOROLA. Galvin Mfg. Coro. 

P. R. CRYSTALS. Peterson Radio Co. 

PRECISION CRYSTAL LABS., 1211 Liberty St.. 

Springfield. Mass.—BC . cl ax 

PRECISION PIEZO SERVICE. 427 Asia St., Baton 
Rouge. La.-A, BC, FS. H, 'TO 


Complete dials ... * CD 

Crystals.^ 

Decalcomanias.^ 

Dial cables & cords . • • DC 

Dial lamps.DL 

Dial pointers.DP 

Escutcheons.^ 

Faces or sceles . . . , PS 

Faces or scales (machine en¬ 
graved) .^SM 

Indicating lamps . . . • JL 

Knobs—molded .... KM 

Knob springs.KS 

Knobs—wooden ' ' * 

Nameplates . . . • • • N 

Nameplates (machine engraved) 

.NM 

Pilotlight assem. 

Rubber drives .... RD 
Silk-screened dials & windows SS 
AIRPLANE & MARINE DIRECTION FINDER CORP., 

ALdIn^'pR^6dUCT?^CO.. 7IS Center St., Brockton, 
Mass.—D. DL . . di j 

ALLIED RADIO CORP., 833 W. Jackson Blvd., 
Chicago, III.—CD. C. D. DL. DP. E, FS. KM. 
KW N 

AMERICAN EMBLEM 
Utica^N. Y.-CD. DP. ^ FS C N 
AMERICAN INSULATOR CORP.. New Freedom. Pa. 
—KM 

AMERICAN RADIO HARDWARE CO 474 Broad¬ 
way, New York. N. Y., * Arhco CD, DP 
ANGELL MFG. CO., 1265 Broadway. New York, 
N. Y.—N 

•ARHCO. American Hardware Co. 

AUBURN BUTTON WORKS. INC., Auburn. N. Y. 
_ 

D. L. AULD CO.. 5th Ave. & 5th Sts.. Columbus. 

Ohio—E. N ^ , ,, w , ki V 

O. AUSTIN CO., 42 Greene St.. New York. N. Y. 

BASTI’aN BROS. CO.. 1600 N. Clinton Ave.. Roches- 

BENDIX RADlS^CORP., 920 E. Fort Ave.. Baltimore. 

Md.—C » ^ . 

BOND PRODUCTS CO,, 13139 Hami ton Ave.. Detroit. 

BROWNING laboratories. INC., 750 Mam St.. 

Winchester. Mass.—CD ^ ^ j 

BUD RADIO INC.,_ 520S Cedar Ave.. Cleveland. 

Ohio •“BOD"—Cb. DP. KM. N 
CARLTON LAMP CORP.. Bll 30th St.. Union City. 

CL^ ROST AT MFG. CO., INC., 2B5 N. 6th St., 
Brooklyn N. Y.—KM . 

CONSOLIDATED WIRE & ASSOC. CORPS.. Peoria 
a Ha-^r'scn Sts., Chicago. Ml.—KM 
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CONTINENJAL-DIAMONO fiBPE CO.. Newjrlr 
Dei., D(lopha''e'’—FS 

GOTO COIL CO., INC.. 71 Wlla-d A.-., Provi- 
'•! •"Coto-Wheel -CD. KM 
•COTO-WHEEL Cofo-Coil Co. 

CROWE NAME PLATE & MFC. CO. 3701 R.i.' s- 
jjood Ave.. Chicago. |jl., • Crowe’*—CD C DP 
E. FS. KM. N. PA ■ ‘ 

Summit Sv Newark. N. J.—E KM 
HARRY DAVIES MOLDING CO. I•‘28 N Wei s Sr 
Chrcago, III.—E, KM 

•DILOPHANE, Continental D j -c d F'bre Co 

CONTROL CO.. 31776 W. Warren 
•' Ducon'*—E. KM 
DUCON, Dual Remote Control Co 
HUGH H. EBY. INC. 4700 SteMon A.-‘. PK'a 
Pa.—KM 

EMPIRE NOTION CC. ,05 E. 2^- St N-. Yor^ 
N. Y.-KM. KV/ ■ ® ■ 

•ENAMELOID CLOISONNE. Ge Jc u Co'p. 

ER^E RESISTOR CORP. £^‘e. Pj. -C, DP, E. KM, N 

Sales CO., 2*'26 So^*h Je^? so" St 
Cnicago. Ill.-KM ‘ 

*G C, General Cement M;g. Co 

s^EMLITE CORPORATION, 79 . 1 O'A CIO Av' E 
D^'fS^’km "'^''a-eloia.Clo so.-*’-CD. C 

GENERAL CEMENT MFG. CO.. 1041 Kilbo.rn Ave 
Rockford. Mi.. •*'G C •—Km. KS. KW DC RD ” 
general ELECTRIC CO.. I River Read Sche ^c- 
tady N. Y.-C. DL E. F5, KM. N 
GENERAL RADIO CO.. 30 State St.. Cv orfoge. 
Mass.—CD, KM 

CARL GOOR printing CO.. 26i3 N. As^'a 0 A.“ 
Chicago, III.—E 

CORDON SPECIALTIES CO.. 1104 S. WaOas-> A.> 
Chicago. Ill.-CD. DP FS. KM, N 
L. F. grammes & SONS INC.. 366 U io S* 
Ai.er^town, Pa.—DP E FS N 
HARRISON RADIO CO. 12 W. Broad^a. 

C DL. dp. km. N 

ICA, Insultne Co'p. of A'^erica 
INSULINE CORP. of AMERICA, 30 30 Nor- 
Blvd., Long Island C'*v. N. Y. •••|C^'’— 

FS. KM KW V. ^ . 

*(NSUROK. The RIc‘-arason Cn, 

E. F. JOHNSON. V/aseca, Mirn. •'j^.-^rs''"*'—D=* 

^N^f'NEERlNG CO.. 6'9 E-erso^ SV. Palo 
AI‘o. Calif.—FSM NM 

H^R:^MRKLAND CO.. 8 10 K'ng St. Mo-Vc-.-. 
•KNIGHT, Allied Raa'o Core. 

KURZ-KASCH. INC M2l S. B-oniwi. Da.t^n 

Urio--D 

LAFAYETTE RADIO CORP.. 00 6- A,- N-v York 
. N. Y.-CD C. DL. E. KM, KW. n ’ 

y^d'‘'fs° “ 

LIBERTY ENGRAVING 8, MFG. CO., Nil S. C~—al 
Ave., Los Angeles. Caiif.—C. DP E N FS 
M & H SPORTING GOODS CO.’. 512’Marir-t St 
Phila.. Pa.—CD, .DL, KM. KW N 
MAJESTIC RADIO & TELEVISION CORP. 2600 W 
^SOth St. Chicaao, III.— CD. C 
P, R. MAlLORY > CO.. InO.. 30^9 E. WasH-^gton 
St., lod/aeapolis. Ind.. *’ YaRley"—DL KN^ 
MANUFACTURERS SCREW & SUPPLY HOUSE 2lS 
W, Illinois St.. Chicago, 111.—KM 
MEISSNER MFG. CO., 7fh & Bef-o-* S*s Mt 
Carmel. HI.. Mejss-er*'—CD. KM 
JAMES MILLEN MFG. CO.. INC. ISO E<c.‘'anqe 
St.. Malden. Mass.—CD. KM; OL DP ^ 

MILLER CO., 59l7 S. Mji-i St Los Angeles 
Calit • Mil'er -—CD. KM 
MONTGOMERY WARD & CO. 619 W CM-jao 
Chicaao. I if.—CD, C. DL. KM. N 
NATIONAL COMPANY, 6, Sh^r-j- S* Ma'd-n 
Mass., ‘•National*—CD KM C 
•NATIONAL UNION RADIO CORP. 57 Sta»' S* 
Newark, N. J., ’ National U-io'-“—DL 

PARISIAN NOVELTY CO.. 35lO S. Wes. Ave 

Chicago, HI—CD. C DP N 
PHILCO RADIO & TELEVISION CORP Tioga & C 
S*s.. Phila. Pa —DL Km CO D DP E FS KW 
PHILMORE MFG. CO.. 113 U *ve's v Pi. ' Yo- 
N, Y >—C 

t^REMIER CRYSTAL L^BS.. INC., SS Pa-k Ro* Ncv 
York, N. Y—CD FS 

RADIO CITY PRODUCTS CO., INC.. 83 Pj'< Pi 
New York. N. Y. -DP KM 
RADIO ELECTRIC SERVICE CO., INC. N W C^r 
7th & Arch S*i. P^' i. Po--CD C D DL D^ E 
FS. Km. KW. N 

RAD^O KNOB CO.. 43 E. C‘' o SV. Chicago. 1*1. 

RADOLEK COMPANY. 60 W Ri (jo\^ S^ C‘ 
cago, III.-CO. S DL E, FS. KM KW n' 

•RCA MFG. CO.. INC., Ca a-- M ' r 

D3. E. FS KM, KW 
"IV^RD MFG. CO., Tol-*do, Ohio—DC 
V/ALTER L. SCHO’T COMPANY S264 V/. Pico 
Blvd.. Los A' aeLs Ca DC 
MAURICE SCHV/ARTZ & SON 710-712 B'oaJ^ay 
S^enecMd^, N > CO C. 0. OL 0^, E. FSi 

S’AR’MACHINE MF55 nC 13''- E 5i Av 
3ro-Y. N. Y.-KM 

F. W. STEWART MFG. COP?. 340 W. h .-o- St 
Chicago, HI., •*'S»-wart —CD. C. 0?. E KM PA 
SUN RADIO CO., 2l2 Fulton St. fsl^'.* Yck N Y 
2.- KM. KW N 

SYRACUSE ORNAMENTAL CO. S/racuSe N Y 
•”S»rocowood.‘* •"Woodi*e ' * '^.ro-o"— KW 

•SYROCO. Svracuse O'nam-ti, c . ' 

•SYROCOWOOD. Syracuse O'--i<-ie-ta‘ Co. 
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WOKKS, INC,, Rjdlo T-.bo D;, 
•wnnm«'''c Nc-jrk N. J„ • Tu'q,Sol"—DL 
WOODITE, SyrecLse Or-a-’e'tal Co 
•YAXLEY. P. R. MiJIo-, & Cc I c 


ELECTRIC FENCE CONTROLLERS 



Photocells (oxide) . . . PO 

Remote controls . . . . RC 

Robot electronic controls REC 
Photocell multipliers . . PM 

Power rectifiers .... PR 
Power supplies, vibrator . PSV 


Condensers . . . . . C 

AEROVOX CORPOPAT.ON N • B. i’o'J Mass.-C 
continental ELECTRIC CO. Gc'-va ’i 
FEDERAL SALES CO. 24 26 S. Jc**‘'so St C’-l- 
caqo. Iii. 

HARTMAN ELECTRICAL MFG. CO. Ma-s^loid 
Oh»0 ‘ 

'■^^YETTE RADIO CORP.. '00 6‘h A.-.. Ne-v York. 

RADOLEK COMPANY. 60 V/. Ra-jo oh S» CH- 

caqo. III. • 

SORJnG-MANEGOLD CO.. I9CI Cl, hour Av- 
Chicago, 111. 

THORD^RSON electric MFG, CO., SCO W, M.,on 

b*. C^icogo.lh. 


ELECTRIC-GENERATING 

machines 



A.C. plants (gas engine) . ACP 

Converters. Q 

D.C. generators . . . DCS 

Dynamotors.Q 

Gas engines.0E 

Vibrators.V 

ALLIED RADIO CORP., 833 V/. Jac-s n B.vd Chi- 
C DC3. D GE V 

Carter motor CO. i6C3 Mi'*a,<-. Chico- 

go III.—C. DCG D 

EtCOR INC.. SIS S. La'In S^, C^’ ag i L-aCP. 
C. DCG, D 

ELECTRONIC CONTROL CORP. 2667 E. C'a-d 
Blvd., Detroit. C 

ELECTRONIC LABORATOR £S 'Nr ,22 W. n«-t 
Y ork St.. IndianaDolis. Ird.—C, V 
FISCHER DISTRIBUTING COP?. 222 F ‘o' S‘ 
New York, N. Y.—ACP C DCG D Gc V 
GENERAL ELECTRIC CO.. Sc'eec^ad/ N. Y. 

Bridgeport, Conn.—C DCG D 
HARRISON RADIO CO.'. 12 W. Broaowa, N'w York 
N. Y.-ACP. C. DCG. D GE, V ‘ 

JANETTE MFG, CO., 556 W. MonT-o" S* C^raao 
IM.-ACP. C. DCG^ D ^ ■ 

KATO engineering CO.. INC.. 530 N. Fro't St 
Markato. Minn.—ACP, C DCG GE 
MONTGOMERY WARD & CO. '6l? V/. Chicago 
Ave.. Chicago. IN.—C. D GE 
D. W. ONAhF &'SONS, 43 Ro>als*o Ave. M’n- 
reapolis. Mi-'.—AC? 

PIONEER GEN-E-MOTOR COR?., 46i W. Superior 
St., Chicago, III.—ACP. C DCG D 
RADIO ELECTRIC SERVICE CO. INC N W Cor 
7th Arch Sts.. Ph’ta.. Pa.—'AC^. C. DCG, D 

RADOLEK CO., 60f W. Ra' ^ S* Ch -aqo Hi 
- ACP. C. DCG. D GE V 
MAURICE SCHWARTZ & SON. 7 0 7i2 B yj.a/ 
Schenectady, N. Y.-AC? C DCG 0 GE V 
SUN RADIO CO., 21? F. ‘o S‘. N v Y ’n Y 
-ACP. C. DCG D GE V 
TECHNICAL PRODUCTS INTERNATIONAL. 135 Lib 
cnK' St., New Yore, N Y, -ACp. C DCG D GE 
winChaRGER CORP., S o-t C *. lowa-DCG 


ELECTRONICS 



ADVANCE ELECTRIC CO 1260 vV. 2 d St. Lei 
Angeles. Calif.—RC 

ALLIED RADIO CORP,, 833 V/. Jackson Blvd C*'' 
PO °RC’’rEC’ 

AMPLIFIER CO. OF AMERICA. 37 W. 20th St 
CR. PS, PA. RC REC 

THE BENWOOD-LIN2E COMPANY. 1938 Washi- gtv 
Ave.. St. Louis, Mo —PS 

CONTINENTAL ELECTRIC CO.. Gc'O.a, I l.-P'/. 

CHARLES JACK MFG. CORP., 27 E. Philadelphii 
St.. York. Pa.—PS RC 

THE^DAVEN CO.. I5B S.'^--t S*.. Newark. N. J. 

DE VRY CORPORATION. ||i| A'r'iitaia A,o CH- 
cago. III.—E. LS. PS. PCA PCS 
HUGH H. EBY. 4700 Ste ton Ave.. Phil.i., Pa-CR 
M. PCA. PS. RC 

ELECTRONIC CONTROL COP?.. 2667 East G^a ,i 
PCS ^'rc'^’RECPCA, 
electronic products CO. St. Chadcs. HI.— 

FARNSWORTH TELEVISION & RADIO CORP. 370? 

^ayne. f-d.-PM 

finch TELECOMMUNICATIONS INC 1819 Broau- 
_ way, New York. N. Y,—LS. PS. PCA 
FISCHER Smith INC. le? State St.. West Engle¬ 
wood, N. J.—CR. PCA, RC REC 
G-M LABORATOR^IES, INC. ’4326 N. K-ox Ave.. 

Chicago, |j|,_PCS PV PQ 
general electric CO., Sc^e ectady N Y 
Bridgeport, Conn.—EL 

GUARDIAN ELECTRIC MFC. CO. 1621-27 W Wa(. 

r ..t St., Chicaao ' :.-CR RC REC 
hlARRtSON RADIO CO. 12 W. Broidwa. N-w 

IcSS: 

industrial instruments INC.. ISSCdvct A, 

Jersey City. N. J.—CR PS 

‘I’ St.. Pal, 

Alto. Cant.—PSV 

Ave., New York 

Y,—EL, CR. M. LS PS PCA PCS ?C RC RFC 
THE LINCROPHONE CO.. INC..' 1661'Howard Ave 
Utic.a, N. Y.—PCA 

LUMENITE electric CO.. 4^7 S. Dearborn St. 

Chicago. III.—CR. M, PCa PV RC 
P. R. MALLORY & CO.. INC.. 3029 E. V/ashlrqv 
ot., Indianapolis, Hd —PS 

' -'a^'pCA. PS PV. p1!°'po‘ 

*’'N';‘'?,-E°.^ps'^rcA pc'^pr'”" 

CO:. INC., ei2 Brojdws.. 
N-W York. N. Y.-?$. PCA RC 
NAT'ONAL company, INC. 61 Sherr a- S* Mai 
oer. Mass.—PS 

?HOTO'BELL CORPORATION i23 Llb^Hy St Np.v 
RCREC''"'^''' PCA. PCS, PV. PC 

PHONOTONE LABORATORIES INC S E ISt” 
S‘., Washirgtor. |nd.—PCA 
PHOTOSWITCH INCORPORATED 21 C^'-^st-ut S» 

PS Mass.—CR. M LS. P5 PCA PV R^' 

service CO.. INC.. N. W. cL 
7th & Arch Sts. Pi^ila. Pa.—EL CR 
RADOLEK COMPANY, 601 W. Rando'rh St C" 
cago. 111.—EL, CR, M. LS, PS, ?CA PCS RC REC 
RCA MFG. CO.. INC.. Cr d- N J —EL PS 
PCA. PCS, PV, RC . - J. CL. Kb 

MAURICE Schwartz & son. 7 - 0-712 Broad, v 

Vllb 

s. o. s. CINEMA Supply corp. 636 'i*-- Avn 
New York^ N. Y.—EL. M. LS. PS, 'PCA PCV PO 

^^"EL'"crp"c?.-R^c!^ kt 

S'- 

THORDARSON eLeCTRIC MFC. CO SDO W 
Huron St.. Chicago. II . 

TRANSFORMER CORPORATION OF AmER CA 6? 

WooSTOr St., Nnw York N Y - pS PC A 
WEBSJER ELECTRIC COCSr*; & Da Kve Avn 
Raerc. Wis.—RC. REC m c Avn.. 


ELECTRONIC MUSICAL INSTRU¬ 
MENTS Cr PARTS 


Exciter lamps.EL 

Capacity relays .... CR 

Mirrors.M 

Lens systems.LS 

Power supplies .... PS 
Photocell amplifiers PCA 

Photocells (selenium) PCS 

Photocells (vacuum) PV 

Photocells (chemical) PC 

RADIO-CRAFT 



Contact mikes .... CM 
Electronic chimes ... EC 
Electronic piano . . . . EP 

Electronic organs . . EO 

Electronic piano attachment E?A 
Electronic reed instruments ERI 

for 


NOVEMBER. 


19 40 






















NOW READY FOR DELIVERY! 


"i^ou tecewe iubic^tpilon to 

PLUS A FREE COPY oi 1940 K&dio-'tQU\rtiion Kq^qi^iicq -(innual 


W ITH our complimontf. wo wwit to tond a copy ol the 1940 

ANNUAL to you FREE, if you will itmply take *«>««««* of RAD 0-CRAFT maBtiino i ip«iai 
suburiPtion offer NOW. Thii offer It being made for a iimlted time only. 

The 1940 RADIO-TELEVISION REFERENCE ANNUAL hat M fT*’ .‘"J* ^o?m i^^^ 

for advanced radio men and technieiant. time and kinki. wrinkles, useful circuit m 

tion. *‘ham^* trantmitters and receivers, and a host of other cata. 

»r.‘« 
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I4EV/ YORK^JiJL 


THIS COUPON BRINGS YOU THE ANNUAL 

RADIO-CRAFT • 20 VESEY STREET • NEW YORK, N. Y. 

Gentloirirn: Enclosed you will find One Dollar for which enter my subscription 
to RAlilO.CRAFT MaEazine for EiKht Months. Send me ABSOLUTELY FREE 
and POSTPAID, my copy of 1940 KADIO-TEIaEVISION REFERENCE ANNUAL. 

□ This is a new order O Extend My Present Subscription 


NAME . ADDRESS 


Read the summary of contents 
in this FREE BOOK! 

THE 1940 RADIO-TELEVISION REFERENCE 
ANNUAL contains a collection of the best and 
meet important articles. Covering as thW do 
nearly every branch of radio, they form a handy 
reference work;*. In addition, many time and labor- 
saving kink.'i, circuits and wrinkles, tried and tested 
by practicing Servicemen, experimenters and radio 
fans have been included. This book cannot M 
bought anywhere at any price. Yet It is yours by 
merely subscribing. Use the convenient coupon 
below. 

BEGINNER’S SIMPLE INEXPENSIVE 
CONSTRUCTION ARTICLES 

HeRlnncr’s Rreniiboard Special • a 1-Tuhe HlKh-Galn All* 
\V*v* Ilecelver—Wlrlnit Pointers for Ra.llo Heclnnero—A 
Watch Charm Si//© l-Tube Set—lletfiiiiier'a Sirapl® tolt- 
MiUlamiiieter—Maklnir a 1-Tubt» Itimnicait Loop Becelrer 
—A.C.-1».C, PoHvr Supply for Hatterv i’miablea—A l-Tube 
Short-Waver with Hand Coll SHlti-hinit, 

MORE ADVANCED SET CONSTRUCTION 

The "High-Seas V' Broadcast Lamp Radio—How to Build 
a 6-Tube 1.4-Volt Short-Wave Superhet for the "llam 
or Short-Wave Kan—Build the "Lunch Box 5" Super - 
a Broadcast Battery Tort able—How to Build a PluS* 
Together 8 Tube Broadcast Set—The ’Ti-in-t All-Wire 
Radio for A.C, Operation—.\n Easily-Built 3-Tube Midget 
Broadcast SuperiieteitMUme Receiver. 

THE SERVICEMEN’S SECTICN 

Bass Tone Control—Simplified Variable SelectlTlty--Pnc- 
ticil Servicing I’oliitera—Servicing Universal A.C.-D.C, Be* 
ceBers—Killing the ' •Intermittent" Bug—A Serf ice Shop 
\ C -to Tower Supply—Sideline Money for Seirlce- 

lu^n—Addlng A.V.C. to any Hereen-ilrld T.B.F. Becelrer 
-Iron J'artlcles in Speaker Air Gap. 

TEST INSTRUMENTS 

A rieful Neon I.aniP Teiter—An Inexpenslre Output Meier 
—Making Mllllammeter MuIiipllerB—Home-Made Krequener 
Modulator—Tlie Busy Servicemen's V.T. \olt*Meter. 

PUBLIC AODRESS AND AMPUFIEHS 

Bulia thla romblnitloD A.C.-D.C. »idlo ind Inter-Ojm- 
munlrator—Speaker Placement In P.A. Work—^The DMign 
and ronitructlon of an Inexpenslre AU<Puth-Pull 10*Watt 
Amplifier— Obscure Sourcce of Hum tn High-Gain Amptl' 
fieri—How to BuUd a High-Fidelity 5-Watt Tcriatlle 
Amplifier. 

“HAM" SECTION 

I*ltra*IItgh Frequency Antennas—^The Beginner*! Low*<^t 
Xmitler—Modulator Meter—Phone Monitor—The BsfflD* 
ner’i *'Ham** Heceirer—9^ Meter Acom Transceiver. 

TELEVISION 

How to Build a 441 Lin* T.B.r. Telerlilon Becelrer—Ua*- 
ful Notes on Television Anteonai. 

MISCELLANEOUS 

.'Simple l*lKXo-CeIl Belay Set l>-.Maklng a BurgUr 
Alarm—How to Build A.O.-D.C. Capacity Relay—How to 
Make a Modern Radio Treasure Locator. 

USEFUL KINKS, CIRCUITS AND WRINKLES 

Making a Flexible Coupler—Two*Timlng Chime—A Simple 
Portable Aerial—An Improvlied Non-Slip Screw-Drlvor. 
NOTE: The book contains numerous other useful Kink*. 
Circuits and Wrinkles, not Uflted here. 

(app7*0irimatelj/) 

45 ARTICLES 

(approxitnatel?/) 

170 ILLUSTRATIONS 
68 BIG PAGES 
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•CLASSIFIED RADIO DIRECTORY* 


Electronic string Instruments ESI 

Harmonies.H 

Pedal volume controls . PVC 
Musical amplifiers , . . MA 

AUIED RADIO CORP.. 833 W. Jactso' Blvd.. 

Chicago. III.—CM, EO. EP, ERI, ESI, H. PVC 
AM PER ItE COMPANY, 561 Broadway, Yori^, 

N. Y.—Cm. PVC 

ANSLEY RADIO CORP.. -4377 Brorx BUtJ. 

York. N. Y.—EP 

THE BRUSH DEVELOPMENT CO., 3311 PcfW-s Ave. 
Cleveland, O.—CM 

CHARLES jack MFG. CORP., 27 East Philadelphia 
St.. York. Pa.—EO 

CRACRAFT, INC., 28 Orowc St., Ne<v York N. Y 
—CM. EP. ESI. PVC 

ELECTRONIC SOUND & MUSiC CO., 10 Sf^wesant 
h'pvc'^ York. N. Y.-CM, EO. EP. ERI. ESi. 

ELECTRO-VOICE MFG. CO.. INC. 1239 Sojt- Be-d 
Ave., South Bend. Ind.—CM PVC 
EV^|Rj;^^PRODUCTS. 919 N. Lntrobe Ave., Chicago. 

FISCHER DISTRIBUTING COPP., 222 FJto- St 
New York. N. Y.-CM 

HAMMOND INSTRUMENT CO.. 2915 No-- West¬ 
ern Ave., Chicago, III,—EO (* 'Han""on-i ’ o^gai} 
EP (•"Novachord"), EPA (•’’Solovo-r") 
HARRISON radio CO., 12 W. Broac/wa/ New 
York. N. Y.-CM, PVC 

LAFAYEHE RADIO CORP.. 100 6th Ave. New 
York. N. Y.—CM. PVC 

LEOTONE RADIO CO.. 63 De^ St.. New York. N. Y. 
—Cm 

MONTGOMERY WARD & CO.. 619 W. Chicago 
Ave.. Chicago. III.—CM. PVC 
NATIONAL DOBRO CORP., 400 S. Peoria St. 
Chicago. III.—ESI. PVC 

RADIO RECTRIC service CO. INC.. N. W. Cor. 

7th & Arch St.. Phila., Pa.—CM PVC 
RADOLEK COMPANY, 601 W. Randolph 5» Chi- 
cago. III.—CM. EO. EP, ERI. ESI, H, PVC 
RCA MFG, CO., INC., Carnden, N. j.—EP (• ’Sto'^/- 
tone”), ERI 

POWE industries INC.. 3120 Morroe St. TolHo 
Ohio-CM. ESI. PVC ' ■ 

MAURICE SCHWARTZ & SON. 710.712 Broadway 
Schenectady, N. Y.—Cm. EO. EP, ERl. ESI, Hi 

MARK SIMPSON DiST. CO.. INC. 16 Hudso- St 
New York. N. Y.-CM PVC 
SUNDT ENGINEERING CO.. 4745 Rave-swood Ave 
Chicago Mi.—EC 

PVC^^* FuI*ot St., New York, N. Y. 

TRANSFORMER CORPORATION OF AMERICA 69 
Y.-Cm, MA 

^^ESp^PVC ^ Co^y^bus Ave,, Boston, Mass. 


FREQUENCY MODULATION 
EQUIPMENT 



Antennas (receiving) . , AR 

Antennas (transmitting) AT 
Add*on adapters . . , AA 

Coils.C 

Combination A.M.*F.M. adaptors 

..CA 

Combination A.M.-F.M. receivers 

.CR 

Dials.0 

Receivers.R 

Transmitters.T 

Test apparatus (see Test Equip- 
ment) 

F.M. amplifiers (audio) . FMA 
Police, emergency services, utility 

• . ..PEU 

F.M. Signal generators . FSG 

Lead*ins.LI 

Cable.CA 

ALLIED RADIO CORP., B33 W. Jackso- Bf/d. Chi¬ 
cago, IK.— AR. AT, AA. C. CA. CR D T R 

ALPHA WIRE CORP.. 50 Howard St.. Now York. 
N. Y.—CA 

AMERICAN COMMUNICATIONS CORP. 123 Lib. 
erty St.. New York. N. Y.—AR AT. T 

AMERICAN EMBLEM CO.. INC., P.O. Box 116 
Utica, N. Y. ’ 

AMERICAN PHENOLIC COPP.. 1250 Van Buron 

St., Chicago. III.—LI 

AMPLIFIER CO. OF AMERICA, 37 W. 20th St. 
New York. N. Y.—FMA 

ANSLEY RADIO CORP., 4377 Bronx Blvd. New 
York. N. Y.-CR 

BELDEN MFG. CO.. 4647 W. Van Buren St., Chi¬ 
cago, III.—AR. AT 

BOND .PRODUCTS CO.. 13139 Harr.ilton Ave., 

Detroit, Mich.—R 


L. S. BRACH MFG. CORP., 55 Dickerson St. 
Newark. N. J.—AR. AT 

Browning laboratories, inc.. 750 Main st. 

Winchester, Mass.—AA. C. D, R 
THE CLOUGH-BRENGLE CO., 5501 Broadway. Chi- 
cago. III.—FSG 

DELTA RADIO CORP.. 115 Worth St.. New York 
N. Y.—C 

E5PEY MFG. CO.. INC., 350 E. 63rd St.. New York. 
N. Y.—AA, CA, CR, R 

FARNSWORTH TELEVISION & RADIO CORP. 3702 
E. Pontiac St.. Fort Wayne. Ind. CA. R, T 
M M. FLERON & SON. INC., 113 N. Broad St. 
Tre-*on. N. J —AR 

General electric CO., Schenectady, N. Y, & 

Bridgeport. Conn.—AT. AA. CA. CR, R T 
E. I. GUTHMAN & CO.. INC., 400 S. Peoria St. 
Chicago, III.—C 

h^^i^j^^^ETERS, 2611 Indiana Ave,, Chicago, 111. 

HA^RRELL. 1527 E. 74th Place. Chicago. 111. 

HARRISON RADIO CO.. 12 W. Broadway. New 
York. N. Y.—AR. AA, C. DA. DR D, R T 
HARVEY.WELLS COMMUNICATIONS. INC. Box 
100, So..thbndge, Mass.—R T 

the hickok electrical instruments CO., 

10514 D..pont Ave., Cleveland, Ohio—Test Appara¬ 
tus (sec Test Equipment) 

CO- Waseca, Minn.-AR. AT 
LAFAYETTE RADIO CORF., lOO 4fh Ave.. New 
York. N. Y.—AR, AA 

JOHN £ LINGE & SON. INC., 29th St. & Buren 
Ave., Ca-^den, N. J. 

FRED M. LINK. 125 W. I7th St.. New York. N. Y. 
—PEU 

MAJESTIC RADIO & TELEVISION CORP. 2600 W 
sot*' St., Chicago. Ul.-C, CA. CR R ' 
^^j^R>N^RADlO CORP.. 117.19 (68th St.. Jamaica. 

MFG, CO., Mt. Carmel, III.—AA, C, 

JAMES MILLEN MFG. CO., ISO Exchange St. Mai- 
den. Mass.—C, R, T 

^^*^R^AT*^ Texarkana, Ark. 

NATIONAL COMPANY. INC., 61 Sherman St.. 

Malde-. Mass.—C. CA. CR. D. R 
PACENT ENGINEERING CORP.. 79 Madison Ave.. 

New York, N. Y.—AR. CR, R 
^AD^X CpRP., 1733 Mi|/raukce Ave., Chicago, III. 

ELECTRIC SERVICE CO., INC.. N. W. Cor. 
CR ^d'^'r^ t'^“ ^A. 

RADIO ENGINEERING LABS.. INC.. 35-54 36th St. 
Long Isla-d City. N. Y.-AT. R. T 

INC., Camden, N. J.—AR. AT. 

RADOLEK COMPANY. 60l W. Randolph St Chi- 
cago, III.—AR. AA. C. CA CR D R 
MAURICE SCHWARTZ & SON. 710712 Broadway 
Schencctary. N. Y.-AR, AT. AA, C. CA. Cr! 

^ADIO CO.. 212 Fulton St.. New York. N. Y. 
AA. C. CA. CR D. R T 

technical PRODUCTS INTERNATIONAL |35 
Liberty s*., New York. N. Y.—T 
teleradio ENG. CORP., 484-90 Broome St. New 
York, N. Y.—C 

^'YL?k^ N^^Y-AR^ 

UNITED STATES TELEVISION MFG. CORP 220 
E. 51s* St., New York N Y—R 
VERTI.FLEX ILLINOIS SEATING CO. 2I3B N 
Raime Ave., Chicago. III.—AR 
WARD products C^RP.. |523 E. 45th St.. Cleve- 
la'iq. Ohio—AR 

V/^C^HA^RGER CORPORATION. Sioux City. Iowa 

HARDWARE-CONNECTORS 
AND MISC. PARTS 


Washers, fiber . , 

Washers, lock . . 
Grille cloth . . 

Coil dope .... 
Fuses & Mountings 
Engraving & Bakelite 
Bakelite sheet tubes & 
Rubber bumper feet 
Spring Washers . . 

Push on knob spring 
Special washers 
Miscellaneous screw: 
etc. 


FW 
WL 
GRC 
, CD 
FM 
Panels EBP 
rods BSTR 
. . RBF 
. . SW 
. . PKS 
. SPW 
washers, 
. MISC 


% 1 ^ ^ 


Binding posts . . . . 

. BP 

Cable connectors . . 

. . C 

Coil shields .... 


Coupling. 


Flex, control shafts . .. 

. FS 

Grid clips . . . . . 

. GC 

Grommets. 


Jacks. 


Mounting brackets • . 

. MB 

Plugs. 


Rivets. 


Screws. 


Self-tapping screws . . 

. SS 

Sockets. 


Soldering lugs . . . » 


Springs. 

. SP 

Spring clips .... 


Terminal strips . . . 


Tube shields. 

.. TS 

Washers, felt . . . . 

WF 


ALDEN PRODUCTS CO.. 715 Center St., Brockton. 

Mass.—BP. C. P. SKT. SL. T, CD J 
ALLIED RADIO CORP., 833 W. Jackson Blvd., Chi. 
cago. til.—BP. CD. CS, C. GC. G. J. MB. P 
SKT. SL, TS. T. MI^C .... 

AMERICAN EMBLEM CO.. INC.. Box II6-J Utica 
N. Y.—G. MB. SKT 

AMERICAN PHENOLIC CORP., 1250 Van B.re- 
St.. Chicago. III.. •"Amphenol"—C. GC G P 
T, CD 

AMERICAN radio HARDWARE CO. 476 Broad¬ 
way, New York. N. Y.. •"Arheo"—BP.‘C CS GC 
G. MB, P. S. SKT, SL. T. TS. WF. WL 
•AMPHENOL, Ar^erlcan Phenolic Corp. 

•ARHCO. American Radio Hardware Co. 

ATLAS SOUND CORP., l447-39th St.. Brooklyn 
N. Y—C. GC. P 

AUDIO DEVELOPMENT CO.. 123 Bryant Ave.. North 
Minneapolis, Minn.—J. P 

BANK'S MFG. CO.. 5019 N. Winthrop Ave Chi- 

ini ts:Tf. 

BELDEN MFG. CO., 4647 W. Van Buren St. 
Chicago. III.-SL 

BIRNBACH RADIO CO.. INC.. 146 Hudson St 
wV wT*"’ P. S, SKT. SL. t! 

BOND PRODUCTS CO.. I3l39 Hamilton Ave.. 
Detroit. Mich.—C. CS. P. SKT. SL T TS BP G 
J, MB. MISC .1^. D . 

BRANDYWINE FIBRE PRODUCTS CO., 14th & Wal- 
nut Sts. Wilmington. Del.—G WF 
the BRUSH development CO.. 3311 Perkirs Ave. 
Cleveland Ohio—P. SKT 

BUD RADIO, INC.. 5205 Cedar Ave., Cleveland, 
Ohio, —Bud'—CS. G, MB. P. SKT, SL T TS 

J. C^ MISC .. 

CANNON ELECTRIC DEVELOPMENT CO. 420 W 
Ave., 33. Los Angeles. Calif.—SKT 
CARRON MANUFACTURING C6.. 415 S Aber¬ 
deen St.. Chicago. III.—CD. CS. GC 
CINCH MFG. CORP.. 2335 W. Van Buren St. 
Chicago, ML. * Cinch"—BP. P, SKT. SL C G' 
J. MB. T, TS. MISC. GC, SP 
Cinema engineering CO., ISOB S. Verdugo 

Ave., Burbank, Calif.. •"Cinema"—P T J 
CONTINENTAL DIAMOND FIBRE CO.' NewArk 
Del.—G. SKT. WF ' . ' 

CONSOLIDATED WIRE & ASSOCIATED CORPS 
512 S. Peoria St., Chicago, 111.—CD J 
CRESCENT TOOL & DIE CO.. 4140 Belmont Ave. 

Chicago. III., * ‘Crescent"—MB T WF 
CRUMPACKER DIST. CORP., ’iBO'l Fannin St 
Houston. Tex.—CS. C. GC, G. J. MB P. SKT. SL' 
T. TS. MISC 

DAVEN COMPANY. I58 Summit St.. Newark. N. J. 
—BP 

DUAL REMOTE CONTROL CO., 31776 W. Warren 
St.. Wayne. Mich., • Djcon"—P 
•DUCON- Dual Rer^ote Control Co. 

EAGLE ELECTRIC MFG. CO.. INC.. 59 Hall St. 

Brooklyn. N. Y.—SKT, C. P. T 
EASTERN MIKE-STAND CO., 56 Christopher Ave. 
Brooklyn, N. Y.— P 

EDWIN I. GUTHMAN & CO.. INC.. 400 S. Peoria 
St., Chicago. III.—T 

HUGH H. EBY, INC.. 4700 Stenton Ave.. Phila., Pa. 
-BP. P. SKT. T J 

ECCO HIGH FREQUENCY CORP., |20 W. 20th St. 
New York, N. Y.'—P 

GEORGE D. ELLIS & SONS, INC.. 309 N. 3rd St. 
Phila., Pa.—CS. TS 

EMPI^RE NOTION CO.. 105 E. 29th St.. New York, 
N.Y.—BP G. MB. SKT. MISC 

C^^TS *** ■ *’E'’'®" 

•EX-STAT—Tilton Electric Corp. 

FAHNESTOCK ELECTRIC CO.. 46-44 llth St. Long 
Island City, N. Y.—BP. C. J SL T 
FEDERAL SALES CO.. 26 S. Je^erson St.. Chicago 
III—G. MB. SL. T. J. P, SKT. MISC ‘ 

FISCHER DISTRIBUTING CORP., 222 Fulton St 
New York, N. Y.—BP. CD. CS. C. GC. G. J MB' 

P. SKT. SL. TS. T. MISC ‘ ' 

*G C—GENERAL CEMENT MFG. CO 
GENERAL CEMENT MFG. CO.. i04l Kitburn Ave. 

Rockford. 111.—CD. G^ SKT. SL. MISC 
general electric (to., Schenectady. N. Y.— 

GENERAL ELECTRIC CO., 1285 Boston Ave.. Bridge¬ 
port. Conn., •"GE"—P 

GENERAL RADIO CO., 30 State St.. Cambridge 
Mass.—BP. SKT . ^ , 

GENERAL WINDING CO.. 254 W. 3lst St., New 
York. N. Y.. •"Gen-Win"—BP 
•GEN-WIN—General Winding Co. 

GOAT RADIO TUBE PARTS. INC., 314 Dean 5t.. 

Brooklyn, N. Y.. •' Goat Form.Fitting"—GC SL TS 
GORDON SPECIALTIES CO.. 1104 S. Wabash A've. 
Chicago. III.—G. RBF 
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Order your copy NOW—the only 

P. A. HANDBOOK 


ONLV 


CENTS 

A copy 


ST COMPLETE 
AND AUTHENTIC 
P. A. BOOK POBLISflED 


'J'HAT uo buuk b«« yet been published which covers 
L amplifiers snd sound systems <sUo kindred sVe- 
lenis). in one complete. suthentK volume U almost 
imbellevabic. Yel, It Is a fact, there Is no book In 
print which covers Public Address from A to 2. 

To bridge this wide-spread trsp. RADIO-CRAFT will 
publish » complete, maimlficcnt volume on Public 
Address of such magnitude—so comoictc snd suthorltn- 
tlve^Uiat ewry msn engaged In radio rsn have both 
a theoretic*! Snd practical knowIcdQe of the function 
and operation of sound systems. The editorial Paces 
are so filled with Instruction snd replete with H 
lustrations that the volume fully justifies lt‘ title 
>if 1940 AMPLlF^iER HANDBOOK AND PUBLIC AD- 
DPCSS GUIDE. This great HAST>800K on Public .\d- 
•Iress should bo read and studied bv those wli.> con- 
.sistentiv build. srn.-lce and sclt sound cuulpmcnt. 


A matchless volume 

• uordlnatlnc every conceivable brancli or sub-division 

'.f Public Address. __ 

THE CONTENTS 

To artuallv show the hcopo 

AMPl.triFTh IIAKDDOOK AS’O PLHI-IC .ADDRESS 
GUIDEr no analysis of the Jilt ^®J*'?'^featut5d 

ripht. showing iho breakdown '^^_^‘*e,r*‘Vcidfng^1 
within eoch particular section. A thorough reading or 
the contents shows Uic complctenek.>. of this book. 


RADCRAFT PUBLICATIONS > 20 VESEY STREET • NEW YORK, N. Y. 


I RADCRAFT PUBLICATIONS. INC. W 20 VESEY STREET * NEW YORK. N. Y. RC-1 

rJenileiTirn Knclosed Ond mv remittance of 25c for which senej me POSTPAID, ono copy of your NE^^ 
1940 amplifier handbook and PUBLIC ADDRESS GUIDE. 


1st Edition 
Almost Gone! 

ORDER TODAY 


A Resume of the Contents of the 

AMPLIFIER HANDBOOK 

AND PUBLIC ADDRESS GUIDE 

1 OllEtVOKD 

IN IIIOUVCTION 

Definitions—decibels, frequency, in¬ 
put, output, impedance, etc. 

SECTION I—M>rR<E 

Carbon microphones (single-button 
and double-button) 

Condenser microphones 
Velocity (ribbon) microphones 
Dynamic microphones 
Crystal microphones (sound-cell 
types, crystal diaphragm types) 
Cardioid microphones 
Contact microphones 
Phonograph pickups (magnetic types, 
crystal types) 

sKCTioN n— a.mi»mfii:rs 

Voltage .Vin pi i float ion 

Design of resistance-coupled volt¬ 
age amplifiers 

Commercial voltage amplifier 
The Powor Siago 
Class A amplifiers 
Class AB amplifiers 
Class ABa amplifiers 
Class AB. amplifiers 
Class B amplifiers 
When to apply class A, AB, and B 
amplification 
1 * 0 wer Supplies 

Half-wave rectification 
Full-wave rectification 
Voltage doublers 
1 liter CircuitvS 

Power supply regulation, etc. 
Piaetieal Hints on AinpUfier Con* 
St met ion 
Microphonism 
Placement of components 
Tone compensation 
Inverse feedback 
Remote control methods 

SKCTION III— DISTRIBUTION 
The Ijoiid.-peaker 
Dynamic speakers 
Speaker perfornrance (frequency 
response, efficiency) 

High-fidelity speakers 
Speaker Baflies an<I ITonsiiigs 
Outdoor speaker installations 
Power cone speakers 
Radial (360® distribution) speaker 
baffles 

SECTION IV—rOOUDTN ATION 
Input impedance matching 
Matching speakers to P.A. installa¬ 
tions 

Phasing speakers 

Effect of mismatching speakers to 
amplifier output 

A typical P.A. installation (in a 
skating rink) 

SECTION V—rSEFUD punijc 
ADDRESS DATA AND IN¬ 
FORM ATION 
Speaker matching technique 
The ABC of Db., VU, Mu, Gm and 
Sm 

Charts and formulas useful to the 
oractical P.A, sound man 
Handy index to important articles 
on public address and sound 


■ Sond me 

I V 

I Niine 

I City 

I 

I_ 


others, for friends, biso POSTPAID @ 25c each. 


. Address 


. , ... Rule . . 

lUmlt by cherk or money order; rreister letter 
If you send rash or unused P.R. Postage Stamps. 


j Order Your Copy NOW— 

I (2oujf2on and 

I Maiirnda^I 
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CLASSIFIED RADIO DIRECTORY* 


L. F. GRAMMES & SONS, INC., 364 Uf'lo- St,. 
Allentown, Pa.—SL T 

HEGELER ZINC CO.', P.O, Box &99, Da-ville, III.— 
CS, TS 

HARRISON RADIO CO^ 12 W, Broao*3/ New 
York N, Y,-BP. CD. ds. C, G. F, MB. P. SKT, 
SL, TS. T, MISC 

HAMMARLUND MANUFACTURING CO.. INC., 
424 W, 33rd St., New York. N. Y.—CS TS 
A. G. HINTZE, 300 W, Adams St., Chicago, III. 

—grc 

HERBERT H, HORN, 1201 S. Olive St., Los Angeles 
Calif.—BP. CD, CS. C. GC. G, J, MB P SKT 
SL, T, TS. MISC ■ 

HUNTER PRESSED STEEL CO., Lansda^e, Pa.-SP 
*ICA—InSuline Corp, of America 
IDEAL COMMUTATOR DRESSER CO. S.ca'-o-e 
III.—SL 

INDUSTRIAL SCREW & SUPPLY CO. I43(? N. Wells 
St., Chicago, III.—BP. G. MB. S Sl WF WL 
INSULATING FABRICATORS, INC. 12 E. ■|2r- St 
New York, N. Y.—BSTR 

INSULINE CORP. OF AMERICA, 30-30 Nortrem 
Blvd., Long Island City, N. Y.. *'ICA"—BP C 
CS, G, MB, P. SKT, SL. T, TS. CD MISC j' ' 
J. F. D. MANUFACTURING CO.. 4N I Fo- hamil- 
ton pkwy., Brookly", N. Y.—CD. C. TS MISC 

JOHNSON, Waseca, MInr., • 'Jo" sc“ "—P, 

HOWARD B. JONES, 2300 Wabansia Ave C^'iago 
III., •"Howard B. Jones"-C. P. S. SKT S* 
LAFAYEHE RADIO CORP., 100 6tH Ave. N^-v 
York N. Y.—BP. CD. CS. C, GC. G, J. M3 P SKT, 
SL, t. TS, MISC ... 

LITTELFUSE. INCORPORATED. 4745 Rave-s wood 
Ave., Chicago, Ilf.—FM 

LEOTONE RADIO CO.. 63 Oey St.. New York, 
N. Y.—MB 

M. & G. HEARING AIDS CO.. 30 N. M chiqan 
Avenue, Chicago. III.—P. SKT 
M & H SPORTING GOODS CO. 5l2 Ma-^e* St. 
Phila. Pa.—BP. CS. CD. C. GRC. G J MB p‘ 
SKT. Sl, T. TS, MISC 

MAJESTIC radio & TELEVISION CORP. 2600 W 
50th St. Chicago. III.—MB 
P. R. MALLORY & CO.. INC.. 3029 E. Washl-g^on 
St,, Indianapolis, tnd., •"Yaide/ '—C G MB P 
SKT. SL. T. MISC. J ■ . . 

MANUFACTURERS SCREW & SUPPLY HOUSE 2l5 
W^ Illinois St.. Chicago. III.—BP. G. S. SL. WF. 

MEISSNER MFG. CO., INC., 7th & BeHo"- S*s. 

Mt. Carmel, III., •"Meissner"—SKT 
MICARTA FABRICATORS, INC., 4619 Rave-swood 
Ave^ Chicago, III.—GC, SKT, T. WF 
JAMES MILLEN MFG. CO., INC.. ISO EMC-a-qe St. 

Malden. Mass.—BP. C. CS SkT. T CD TS 
J. W. MILLER CO.. 5917 S. Main St.. Los Angeles 
Calif., —Miller"—BP, CS, MB. SKT T TS 
MONTGOMERY WARD 8. CO. 619 W. Chicago 
Ave.. Chicago. III.—BP. CD. C. G. J. MB, P Sla 
SL, T, TS. MISC^ CS ... 

MUELLER ELEC. dO.. 1583 E. 31st St.. Cleveland, 
Ohio, •"Mueller Universal Clips"—C 
MUTER COMPANY. 1255 S. Michigan Ave.. CScago. 
Ml.. •"Muter"—SL 

NASH radio PRODUCTS CO.. 6267 G-avois Ave. 

St. Louis, Mo.—GC, P, SL WF 
NATIONAL COMPANY. 6l' Sherr-ar S* Malden 
Mass.—CS, SKT, TS, BP, CD. J. MB P SL T* 

MI SC 

NATIONAL VULCANIZED FIBRE CO.. Wili-'-g*on 
Del,—WF 

new art specialties. INC.. BI6 W. Erie St 
Chicago, Ilf.—MB. SL, MISC. SPW, PkS SW 
A. OLEK. 4759 Melrose St., PMIa., Pa.—GC 
FA^RKER.KA^LON CORP., 200 Varick St.. New York. 

PAUL i BEEKMAN, 4250 WIssahIckon Ave, Phifa., 
Pa.—CS. TS. MB. MiSC 

PHILCO RADIO & TELEVISION CORP. Tioga & C 
MISC^^ sl ' 

PHILMORE MFG. CO,, 113 University Place New 
York. N. Y.. •"PhMmore'—BP, P. J SKT 
RADIO ELECTRIC SERVICE CO.. INC. N. W. 
Cor. 7th 8. Arch Sts.. Phila., Pa.—BP. CD CS C 
GRC. G. J, MB, F. SKT. SL. T. TS MI^C ’ ' 

RADOLEK COMPANY, 601 W, Rardolo*' S* C^-I. 
cago. III.—BP, CD. CS. C. GC. G, J. MB P 
SKT. SL, TS. t MISC 

REMLER CO.. LTD.. 2l0J Bryant St.. San F-j-dsco 
Calif., •"Remler"—SKT 

WALTER L. SCHOTT CO.. S264'/2 W. Pico Blvd., 
Los Angeles. Calif.—CD 

MAURICE SCHWARTZ & SON. 710-712 Broadwav 
Schenectady. N. Y.—BP, CD. CS. C, GC G J MB' 

P. SKT. SL. T. TS^ MiSC.. ' 

SELECTAR MFG. dORP., 30 W. I5t^' S* New 
York. N. Y.—C. J, P 

SHAKEPROOF LOCK WASHER CO., 2539 N. Keeler 
Ave., Chicago. III.—WL, MISC 
H B. SHERMAN MFG. CO.. 22 Barney St.. Battle 
Creek, Mich.—C SL 

MAXWELL SMITH CO., 1027 N. Highland & Holly- 
land Aves.. Hollywood^ Calif.—SKT, T 
SORENG-MANEGOLD dO.. 1901 Clybo.-n Avs. 
Chicago, III.—P, SKT. T 

SPAULDING FIBER CO.. INC.. 310 Wheefer St. 
Tonawanda, N. Y.—FS 

Stanley tools, P. O. Drawer I3I6, New Britain, 
Conn.—G 

STEWART STAMPING CORP., 62l East 216 St.. 

New York, N. Y.—MB. SL 
F. W. STEVVART MFG. CORP.. 340 W. Huron St.. 

Chicago, III., •"Stewart"—FS 
SUN RADIO CO., 2l2 Fulton St,, New York N Y 
-BP^CD. CS. C. GRC. G. J, MB. P, S, SL. TS, T. 


SYNTHANE CORPORATION. Highland Ave.. Oaks 
Pa—S kT. T ^ . 

"TEFFT RADIO CO,, Plymouth Mich.—S 
TELERADIO ENGINEERING CORP.. 484 Broome St.. 

skV S^^' CD, CS. 

TILTON ELECTRIC CORP.. 15 E. 26th St.. New York 
N. Y., •"Ex-Stat"-T 

THE TRIPLETT ELECTRICAL INSTRUMENT CO., 
Bluffton. Ohio—BP. J 

UNITED RADIO MFG. CO. 191 Greenwich St., 
New York, N. Y.—E8P^ BSTfe 
UTAH RADIO PRODUdTS CO.. 820 Orleans St. 
Chicago. III.—GC P TS 

s. s. White dental mfg. co. io e 40th st 

New York. N. Y.-FS CP 

WILCOX electric CO.. INC.. 4014 State Line 
Ka sas C ty, Kars—TS 

SPECIALTY CO.. Wilmington, 

Del.—WF 

X-L RADIO LABORATORIES. 420 West Chicago 
Ave., Chicago, Ilf.—BP 
•YAXLEY—P. R. MALLORY & CO. INC. 

ZEIRICK MFG. CORP.. 385 Gerard Ave., New York. 
N. Y.-C, GC. MB. SL, SC. T 

HEADPHONES 



Crystal.C 

Dynamic.D 

Hearing-aid.HA 

Magnetic.M 

Hearing-aid (bone conductor) 
.HABC 

BURNS CO,, lOOB Madison Ave., Toledo, 
Ohio—HA 

ALLIED RADIO CORP., 833 W. Jackson Blvd. Chi. 

cago. III.. • Kright"—M, C. D. HA. HABC 
AMPLIFIER CO. OF AMERICA, 17 W. 20th St., New 
York N. Y.—HA 

AUDIO DEVELOPMENT CO.. 123 Bryant Ave.. 

Nor+h Minr'eaooliS, Minn.—HA 
AUDIOGRAPH, John Meek Industries 
BRUSH DEVEI^PMENT CO.. 3311 Perkins Ave.. 

Cleveland. Ohio—C, HA 
C, F. Cannon co,, SprSngwater N. Y,—M 
CARRIER MICROPHONE CO.. 439 S. La Brea Ave.. 

Inglewood, Calif,. •"Carrier"-D 
CARRON mfg. CO,, 415 S, Aberdeen St., Chicago 
III.—•"Carron"—M, HA 

CHICAGO TELEPHONE SUPPLY CO 1142 W 
Beardsley Ave.. Elkhart Ind. •"Frost"-M 

CONNECTICUT TEL & ELEC. CO.. 70 Britannia St., 
Menden, Conn,—C, M 

CRUMPACKER DIST. CORP., I80l Fannin St,, Hous¬ 
ton. Tex.—C. M 

DE VRY CORPORATION. Mil Armitage Ave., Chi- 
cago, III.—HA 

ELECTRICAL INDUSTRIES MFG. CO.. Red Bank, 

N. J.—M 

FISCHER DISTRIBUTING CORP. 222 Fulton St. 

Y*—C. D. HA, HABC, M 
FROST, Chicago Telephone Supply Co. 

GLOBE PHONl MFG. CO RP.^"^ Rea ding, Mass.- 
HA, HABC. M 

HARRiSON RADIO CO., 12 West Broadway, New 
York N. Y.—C. D. HA. M. HABC 
H^R^BERJ^^. HORN. 1201 S. Olive St.. Los Angeles. 

*|CA ksuline Corp. of America 
INSULINE CORP. OF AMERICA. 30-30 Northern 
Blvd., Lo^g Island City, N. Y., *"ICA"—M 
•KNIGHT, Allied Radio Corp. 

LAFAYEHE RADIO CORP.. 100 6th Ave. New 
York, N. Y.—C. HA. M 

LAUREHK RADIO MFG. CO.. 39l8 Monroe Ave. 
Wayne, Mich.—HABC 

M, 8, G. HEARING AIDS COMPANY, 30 N. Mich¬ 
igan Ave., Chicago, III.—C, HA. M, HABC 
M & H SPORTING doODS CO., 512 Market St,. 
Phila, Pa.—C, M 

MAJESTIC RADIO & TELEVISION CORP. 2600 W. 

50th St,, Chicago. III.—HA. HABC 
MAICO COMPANY. INC.. B3 S. 9th St.. Min. 
neapolts, Minp.^D, HA 

JOHN MECK industries. |3I3 W. Randolph St., 
Chicago, III., ‘"Audiograph"—HA 
T. R^McELROY, 100 Brookline Ave,, Boston, Mass. 

MONTGOMERY WARD & CO.. 619 W. Chicago 
Ave.. Chicago. III.—HA, M. C 
E. A. MYERS & SONS, 306 Beverly Rd., Mt, Lebanon, 
Pittsburgh, Pa.—D, HA, HABC, M 
PARAPHONE HEARING AID, INC., 4300 Euclid 
Ave., Cfevetand. Ohio—HA M 
PHILCO RADIO & TELEVISION CORP., Tioga & C 
Sts. Philadelohia, Pa.—M 
PHILMORE mfg. CO.. 113 University Place, New 
York N. Y., •"Phllmore"—M 
RADIO ELECTRIC SERVICE CO,. INC.. N. W. Cor. 

7th & Arch Sts., Phila,. Pa.—C. D. HA. M, HABC 
RADOLEK COMPANY, 601 W. Randolph St,. Chi- 
cago. III.—C. D. HA, M, HABC 
RCA MFG. CO.. Front & Cooper Sts., Camden, 
N, J.. •"RCA"—HA, HABC 
ROTOPHONE CORPORATION, 26 Journal Square 
Jersey City, N. J.—HA, HABC * 


MAURICE SCHWARTZ & SON, 710-712 Broadway 
Schenectady New York-C. D. HA, HABC. M 
SUN RADIO Co,, 212 Fulton St., New York, N. Y.— 
C. D, M 

TRIMM RADIO MFG. CO,. 1770 W. Berteau Ave., 
Chicago, Ilf., •"Trimm"—HA M 
UI^ERSAL MICROPHONE CO., Inglewood. Calif. 

WESTERN ELEC, CO., 300 Central Ave,, Kearny, 
N. J.—HA, M D 

WESTERN SOUND & ELECTRIC LABS. INC., 3ll W. 

Kilbourn Ave., Milwaukee Wis.—HA 
ZENITH RADIO CORP., 6001 Dickens Ave.. Chicago. 
III.—HA ' 


HEARING AIDS 



Complete (desk type) . CDT 
Complete (portable, personal) 

.CP? 

Wearable vacuum-tube atds W 
Ladies' comb, vanity . . LCV 

ALLIED RADIO CORP., B33 W. Jackson Bfvd,, Chi¬ 
cago. III.—CDT, CPP 

AMPLIFIER CO. OF AMERICA. 17 West 20th St. 
New York. N. Y.— CPP 

AUDIO DEVELOPMENT CO.. 123 Bryant Ave. N 
Minneapolis. Minr.—CPP, GEC 
AUDIOGRAPH SOUND SYSTEMS 1313 W. Randolph 
St.. Chicago. Ml,—CDT 

CRYSTAL ear. INC., 2007 S. Michigan Ave.. Chi¬ 
cago, III,—CDT, CPP 

ELECTRONIC SOUND 8. MUSIC CO.. 10 Stuyvesant 
St.. New York, N. Y,—CPP 
ERWOOD SOUND EQUIPMENT CO.. 224 W. Huron 
St.. Chicago. Ml.—CDT 

ESPEY MFG. COMPANY. INC.. 305 East 63d Street 
New York. N. Y.—COt 

EXECUTONE. INC., 415 Lexington Ave. New York 
N. Y.—CDT 

^CDT^C^P^^^^ h4FG. CORP., Reading, Mass.— 

CHARLES JACK MFG. CORP., 27 East Philadelphia 
St.. York, Pa.—CDT 

LAUREHK radio MFG. CO., 39IB Monroe Ave 
Wayne. Mich.—CDT. CPP 
M 8. G HEARING AIDS COMPANY. 30 N. Mich- 
igan Ave., Chicago, HI,—CDT CPP W 
MAJESTIC RADIO $ TELEVISION c6rP. 2600 W 
50th St.. Chicago. Ml.—CDT. CPP 
MILES REPRODUCER CO., INC., 812 Broadway. 

New York. N. Y.—CDT, CPP 
MONTGOMERY WARD 8i CO.. 619 W, Chicago 
Ave., Chicago, Ill.-^OT, CPP 
E. A. MYERS & SONS, 306 Beverly Rd., Mt. Lebanon 
Pittsburgh, pa.—CDT, CPP 
PARAPHONE HEARING AID. INC. 4300 Euclid 
Ave., Cleveland, Ohio—CDT CPP 
RADOLEK COMPANY. 601 W. Randolph St. Chi¬ 
cago, Ml.—CDT, CPP 

ROTOPHONE CORPORATION. 26 Journal Square 
Jersey City, N. J.—CDT. CPP, LCV 
SHU^E BROTHERS, 225 W. Huron St., Chicago, III. 

TAY BERN EQUIPMENT CORP., I3S Liberty St. 
N. Y.—CPP 

^^CPP CO., Minneapolis, Minn.—CDT. 

TRANSFORMER CORP. OF AMERICA 69 Wooster 
St.^New York. N. Y.-CDT. CPP 
VACDLITE COMPANY. 3003 N. Henderson St. 
Dallas, Texas—CDT, CPP 

WEBSTER ELECTRIC CO., Racine, Wisconsin—CDT 
CPP 

HEARING-AID PARTS 



Cases . C 

Earphones and bone conductors 

.E 

Microphones.M 

Resistors, special ultra-midget 
variable ....... R 

Tubes.. . T 

Transformers & chokes TC 
Condensers, special ultra-midget 

..s 

Batteries, miniature . . BM 

Amplifier lamps (home use) AL 
Audiometers.A 

AEROVOX CORPORATION, New Bedford, Mass. 

ALLIED RADIO CORP., 833 W. Jackson Blvd. Chi¬ 
cago. Ml.—C. E. M, R, T, TC 
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♦CLASSIFIED RADIO DIRECTORY* 


AMPLIFIER CO. OF AMERICA. 17 West 20th St., 
New York, N. Y.-C, E. M. R T. TC 
ARLAVOX MFG. CO.. 430 S. Green St.. Chicago. 

ASTATK? MICROPHONE LABORATORY. INC.. 830 
Market St., Younqstowrv Ohio—M 
AUDIO DEVELOPMENT CO. 123 Bryant Ave. N.. 

Minneapolis, Minn.—C, E, TC. A 
BOND PRODUCTS CO., 13139 Hamilton Ave.. De¬ 
troit, Mich.—C _ . . 

the brush DEVELOPMENT CO., 33M Perkms Ave., 
Cleveland, Ohio—E, M 

CLAROSTAT MFG. CO.. INC., 285 N. 6th St.. 
Brooklyn. N. Y.—R 

ElECTRO-VOICE MFG. CO.. INC.. 1239 South Bend 
Ave., South Bend, Ind.—M 
ELECTRONIC APPLICATIONS, Brunswick. Maine— 
TC 

GLOBE PHONE MFG. CORP.. Reading, Mass.— 
C E M T, TC 

HAIiRI^ON RADIO CO., I2 West Broadway, New 
York, N. Y.—T 

HYGRAOE SYLVANIA CORP., 500 5th Ave., New 
York, N. Y.—T 

INTERNATIONAL RESISTANCE CO., 401 N. Broad 
St., Phila., Pa.—R ^ ^ 

LAFAYEHE RADIO CORP. 100 6th Ave., New 
York N. Y.—E. M, R. T. TC 
LAUREHK RADIO MFG. CO., 3918 Monroe Ave.. 

Wayne. Mich.—C, E ... ■ 

U & G HEARING AIDS CO.. 30 North Michigan 
Ave,, Chicago, 111,—C, E, M, P, T, TC 
R. MALLOftY & CO.. INC,, 3029 E. Washington 
St. Indianapolis, Ind.—R 

MONTGOMERY WARD & CO., 619 W. Chicago 
Ave., Chicago. III.—C, R, T TC 
NATIONAL COMPANY. INC., 61 Sherman St.. 

Malden, Mass.—TC , . . __ 

RAOOLEK COMPANY, 601 W. Randolph St., Chi¬ 
cago. III.—C, E. M. R, y. TC 
fOTOPHONE CORPORATION, 26 Journal Square, 
Jersey City, N, J.—C, E, M, AL 
SELECTAR MFG. CORP., 30 W. iSth St.. New York, 

SOLAR MFG. CORP,. Avenue A & 25th St., Bayonne, 

TA^* b'eRN equipment CORP., 135 Liberty St.. 

New York, N. Y.—E, M, T, TC, BM 
TELERADIO ENGINEERING CORP., -*84-90 Broome 
St.. New York. N. Y.-TC 
TELEX PRODUCTS CO., Minneapolis, C 

TRANSDUCER LABORATORIES. 42 W. St.. New 

York. N. Y,—M _ 

THORDARSON ELECTRIC MFG. CO., 500 W. 

Huron Street, Chicago, III.—TC 
UNITED TRANSFORM^ CORP., ISO Vanck St.. New 
York. N. Y.-TC 

WIRT COMPANY, 5221-27 Greene St., Phila.. 
Pa.—R 

INSULATION 



Bushings.B 

Ceramics.C 

Enamel.E 

Fiber.P 

Fiber-gless.FG 

Friction Tape.FT 

Mica.M 

Paper.P 

Plastics.PL 

Stand-off insulator . , . SO 

Tubing (varnished) . , , T 

Varnished Cambric VC 

Tape (cloth friction) . . TCF 

Tape (rubber) .... TR 

Hard-rubber.HB 

Polystyrene.PO 

Mycolex.MY 

insulation cases .... 1C 


ACME WIRE CO.. New Haven, Conn.--yC 
THE AKRON PORCELAIN CO.. Akron. Ohio—C. SO 
ALDEN PRODUCTS CO., 715 Center St., Brockton, 
Mass.—PL, T , x-L. 

ALLIED RADIO CORP., 833 W. Jackin Bjvd. Chi¬ 
cago, III.—C, F, FG, M, P, PL, SO, TCF, TR, T, 
VC 

ALPHA WIRE CORP.. SO Howard St., New York. 

N- t.-t 

•ALSIMAG—American Lava Corp. 

AMERICAN LAVA CORP.. Cherokee Blvd & Mfrs. 

Road Chattanooga, Tenn., •’’Alsimaq”—C, SO 
AMERICAN phenolic CORP.. 1250 Van Buren St.. 

Chicago, ML, ’"Amphenol”—C, PL, SO, PO 
AMERICAN RADIO HARDWARE CO., 476 Broad¬ 
way, New York, N. Y., ’"Arhco —PL, SO 
’AMPHENOL, American Phenolic Corp. 

•ARHCO. American Radio Hardware Co. 

’ARMITE, Spaulding Fibre Co., Inc. 

AUBURN BUTTON WORKS. INC., Auburn, N. Y. 
—PL 

EAKELITE CORPORATION. 247 Park Ave.. New 
York. N. Y.—P 


BARKER & WILLIAMSON, Ardmore, Pa.—C. PL. SO 
BEE ENGINEERING CO.. 7665 Grand River Ave.. 

Detroit, Mich.— PL. SO, T, VC . . , n 

BENTLEY, HARRIS MFG. CO.. Conshohocken. Pa.. 

BIRNBACH 'radio CO., INC.. US Hudson St., 
New York. N. Y.-C. ^O. T. VC , 

BOND PRODUCTS CO.. 13139 Hamilton Ave., De¬ 
troit, Mich.—T 

BOONTON molding CO.. 326 Myrtle Ave.. Boon- 

ton, N. J.-PL , Cl 

L. S. BRACH MFG. CORP.. 55 Dickerson St.. 

Newark. N. J.—SO „ 

WM. BRAND & CO.. 276 4th Ave.. New York, N. Y. 

BRANDYWINE FIBER PRODUCTS CO.. I4*h & Wal¬ 
nut Sts., Wilmington, Del.—F 
BUD RADIO INC., 5205 Cedar Ave., Cleveland. 

Ohio. ”'Bud”-PL. SO ^ 

CELLULOID CORPORATION. 10 E. 40ih St.. New 
York N. Y. ’"Lumarith Protecto-d"—PL 
the CIHICAGO paper tube i CAN CO.. I37 So. 

Albany Ave., Chicago, III.—P, F ,,, , 

CONTINENTAL-DIAMOND FIBRE CO., Newark. 

Del. ’"Diamond," ’"Dilecto.”—F, M, PL 
CORNING GLASS WORKS, Walnut St.. Cor-mg, 

N. Y., ’"Pyrex"—SO, FG * „ - 

COTO COIL CO., INC., 7I Willard Ave., Provi¬ 
dence, R. I.—C. SO 
•CROLITE—Henry L. Crowley & Co. 
henry L. CROWLEY & CO., I Central Ave., West 
Orange, N. J.. ’"Crolite"—F , . . ^ 

CRUMPACKER DlST. CORP.. 1801 Farnm St.. Hous¬ 
ton, Tex.—TCF, TR , , h 

HARRY DAVIES MOLDING CO.. 1428 N. Wells 
St., Chicago III.— PL 

’DIAMOND, Continental-Diamond Fibre Co. 
•DILECTO Continental-Diamond Fibre Co. 

E. I. DUp6nT DE NEMOURS & CO.. INC., Plastics 
Dept. 626 Schuyler Ave., Arlington, N. J.—PL 
DUREZ PLASTICS & CHEMICALS, INC., North Tona- 
wanda. N. Y.. ’"Durez"-PL 
HAMMARLUNO MFG. CO.. INC., 424 W. 33rd St., 
New York. N. Y.-SO 

HUGH H. FBY. INC., 4700 Stenton Ave.. Phila¬ 
delphia, Pa.—PL , VI 

EMPIRE NOTION CO., 105 E. 29th St., New York. 

N. Y.-TCF. T. VC ^ ^ 

ERIE RESISTOR CORP., 644 W. 12th St., Ene, Pa.— 
PL 

FEDERAL SALES CO., 26 S. Jefferson St., Chicago. 

FlScidER DISTRIBUTING CORP., 222 FJton St.. 
New York. N. Y.—C. F. FG. M. P. PL. SO. TCF. 
TR T VC 

M. M.'FLERON & SON, INC., 113 N. Broad St.. 

Trenton, N. J.—SO , . _ 

FORMICA INSULATION CO.. 4638 Snr,ng Grove 
Ave. Cincinnati, Ohio, ’"Formica"—PL 
•FYBEROID Wilmington Fibre Specialty Co. 
GENERAL tEMENT MFG. CO., 1041 Kllbourn Ave,, 
Rockford, III.—T, VC. TCR, TR , , r., 

GENERAL CERAMICS CO., 30 Rockefeller Plaza, 
New York^ N. Y.—B, C, SO 
GENERAL (CERAMICS CO. PLANT NO. 3. Keasbey. 

N J “C SO 

GENERAL 'ELECTRIC CO.. Lynn. Mass.—M 
GENERAL ELECTRIC CO.. Schenectaoy. N. Y.— 
C. F. P. PL. SO, T. VC. my 
HARRISON RAD|6 CO.. 12 W Broadway, New 
York. N. Y.-C. F. G, U, SO. TCF. TR. f. VC 
HAWLEY PRODUCTS CO.. 201 N. 1st Ave.. St. 
Charles, 111.—IC 

*lCA, InSuline Corp. of America 
MNSUROK, Richardson Co. 

INSULINE CORP. OF AMERICA. 30 30 No;^ern 
Blvd. Long Island City, N, Y., ’ ICA —C, SO, T, 
VC F PL 

tNSU'LA'riON MANUFACTURERS CORP. S65 VV. 
Washington Blvd., Chicago, HI.— F, FG, M, P, 
PL, TCF, TR, T. VC , ^ ^ 

insulation products CO.. S04 N. P-chlard St.. 
Pittsburgh, Pa.—PL 

IRVINGTON varnish & INSULATOR CO. IB 
Argyle Terrace, Irvington, N. J., ’"IrvOWolt — 
FG. PL. T^VC - . . ^ 

’IRV-O-VOLT Irvington Varmsh & IrSulator Co. 
ISOLANTITE'incorporated, 233 Broadway. New 
York, N. Y.. •"Isolantite"—B, C. SO 
E. F. JOHNSON. Waseca, Mi*.n., Johnson — 

KE^l'lOGG switchboard i SUPPLY CO., 4450 S. 

Cicero Ave., Chicago, III.—TR 
LAFAYETTE RADIO CORP., 100 6^ Ave., New Yorl^ 

N. Y.—C, F, FG. M, P. PL. SO. TCF, TR. T. VC 
•LAMICOID, Mica Insulator Co. 

•LUMARITH PROTECTOID. Celluloid Corp. 

MAAS & WALDSTEIN CO.. 438 Riverside Ave., 
Newark, N. J.—E 

manufacturers screw & SUPPLY HOUSE. 21S 
W. Illinois St., Chicago, Ml.—T. VC 
MEISSNER MFG. CO., Mt. Carmel Ml--SO 
MICA INSULATOR CO.. 200 Vanck St.. New York. 

N. Y.-F. FG. M. P. PL, T, VC 
MICARTA FABRICATORS. INC., 4619 RavenSwood 
Ave., Chicago, Ml.—F, PL, T 
JAMES MILLEN MFG. CO., INC., 150 Exchange 
St., Malden. Mass.—C. PL. SO 


’OHMOID Wilmington Fibre Specialty Co. 
PARISIAN NOVELTY CO.. 35lO S. Western Ave.. 
Chicago, Ml.— PL 

GEORGE F. PETTI NOS. INC., 1206 Locust St.. Phila., 

P0_p 

•PHENOLITE. National Vulcanized Fibre Co. 
PREMAX PRODUCTS, Niagara Falls, N. Y.—SO 
•PYREX, Corning Glass VVorks 
RACON ELEC. CO.. INC.. 52 E. 19th St., New 
York. N. Y.—PL „ . . , 

RICHARDSON COMPANY. 27th & Lake Sts.. Mel¬ 
rose Park. Ml., ’" IrSurok"—PL 

RADOLEK Company. 60i w. 

cago III.—C, F, FG, M P, PL, SO, TCF, TR, T, VC 
RADIO ELECTRIC SERVKtE CO. INC., N. W C^. 
7Th & Arch Sts., Phila., Pa.—G, FG, M, PL, SO, 
TCF TR T VC 

the RICHARDSON CO.. 27th & Lake Sts.. Mel¬ 
rose Park. MI.—M. PL. HR 
MAURICE SCHWARTZ & SON. 710712 Broadway. 
Schenectady, N. Y.—C, F, FG, M, P, PL, SO, 
TCF TR T VC 

SELF-VULCANIZING RUBBER CO.. INC., 605 W. 

Washington Blvd., Chicago. III.—PL 
SPAULDING FIBRE CO., [NC 3I0__ Wheeler St., 
Tonawanda, N. Y.. ’"Spauldite. ’ Armite. 
•"Spauldo"—F, P 

’SPAULDITE. Spaulding Fibre Co., InC. 

•SPAULDO. Spaulding Fibre Co., tnc. 

STUPAKOFF LABORATORIES. INC., 6627 Hamilton 
Ave,, Pittsburgh. Pa.—C 

SUN RADIO company, 212 Fulton St., New York, 
N Y—C F G, M, P, PL. SO. TCR. TR. T 
SYNTHANE CORPORATION, Highland Ave., Oaks. 
Pa.. •"Synthane"—PL 

TAYLOR FIBRE CO., Norristown, Pa.—F, PL 
TELERADIO ENGINEERING CORP., 484-90 Broome 
St. New York. N. Y.—C. F. M. PL T 
UNITED RADIO MFG. CO.. 191 Greenwich St.. 

New York. N. Y.—HR ^ 

HO^E WEBBING CO., P. O. Box 1495, Providence, 

WE'stVnGHOUSE elec. & MFG. CO., E. Pittsburgh, 
Pa.—PL 

WILMINGTON FIBRE SPECIALTY CO., Wilming¬ 
ton Del.. ’"Fyberoid," ’"Ohmoid"-PL F 
ZCPHAR mills. INC.. 112-130 26th St.. Brooklyn. 
N. Y.—PL. W 

INTERCOMMU NICATING 
SYSTEMS 



bt., Maioen, rviass.-u-. re, 

J. W. Miller CO.. 5917 S. Main St.. Los Angeles. 
Calif., ’"Miller"—SO 

MONTGOMERY WARD & CO., 619 W. Chicago Ave., 
Chicago. Ill.-C, PL. SO. fCF. TR 
MYCALEX CORP. OF AMERICA. 7 E. 42nd St., 
New York. N. Y.—C 
•N-C. Natiorial Company ^ 

NATibNAL COMPANY. 61 Sherman St.. Malden. 

Mass.—SO. PL, C ^ 

NATIONAL VULCANIZED FIBRE CO., Wilmington 
Del., ’’’Phenotite*'—F, P. PL 


Wired , 
Wireless 


•"ACA", Amplifier Co. of America. 

ALLIED RADIO CORP., B33 W. Jackson Blvd.. Chi- 
cago, III., ’"Knight"—P, R 
AMERICAN COMMUNICATIONS CORP., 123 Lib¬ 
ert/ St.. New York. N. Y.—W 
AMERICAN TELEVISION CORP., 130 W. 56th St.. 

New York. N. Y.—W, WS 
amplifier CO. OF AMERICA. 17 W. 20th St.. 

New York. N. Y.. ’"ACA"—W 
AUTOCRAT RADIO CO.. 3855 N. Hamilton Ave.. 

Chicago, Ml., ’"Autocrat-Phone"—W 

BANK’S MFG. CO.. 5019 N. Wlnthrop Ave.. Chi¬ 
cago Ml.—W, WS 

BARKER & WILLIAMSON. Ardmore. Pa.—WS 
‘BELFONE. Belt Sound Systems, Inc. 

BELL SOUND SYSTEMS, INC.. 1183 Essex Ave.. 

Columbus. Ohio, ’"Belfore"—W 
DAVID BOGEN CO.. INC., 663 Broadway. New 
York. N, Y.—W 

BRUSH DEVELOPMENT CO.. 3311 Perkins Ave., 

Cleveland, Ohio—W . 

CHICAGO SOUND SYSTEMS CO., 200 E. Illinois 
St.. Chicago. ML—W. WS 
•CLARION. Transformer Corp. of America 
CONN. TEL. & ELEC. CORP., 70 Britannia St.. 
Meriden, Conn.—W 

CRUMPACKER DlST. CORP., 1801 Fannin St.. Hous¬ 
ton, Tex.—W _ . 

DE VRY CORPORATION. Mil Armitage Ave., Chi¬ 
cago. III.—W 

DE WALD RADIO MFG. CORP., 436 Lafayette St.. 
New York. N. Y.—W 

ELECTRICAL INDUSTRIES MFG. CO.. Red Bank. 
N. J.—W 

ELECTRONIC CONTROL CORP., 2667 East Grand 
Blvd. Detroit. Mich.—W 

ELECTRONIC PRODUCTS CO.. St. Charles. 111.—VVS 
ELKAY MFG. CORP., 200 5th Ave.. New York. N. Y. 
— W 

ESPEY MFG. COMPANY. INC., 305 East 63d St.. 

New York, N. Y.-W ^ , 

EXECUTONE. INC.. 4IS Lexington Ave., New York, 

Y_w 

FISCHER DISTRIBUTING CORP., 222 Fulton St.. 

New York. N. Y.-W WS 
THOMAS B. GIBBS & CO., 900 W. Lake St.. Chicago, 

GuIde'd RADIO CORP.. 118 E. 25th St., New York, 
N. Y.—W. WS 

HARRISON RADIO CO., 12 W. Broadway, New 
York. N. Y.—W. WS 
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•CLASSIFIED RADIO DIRECTORY* 


INTERCALL systems, INC., 5fh & Nof^wood, Day- 
tor, Ohio—W 

CHARLES JACK MFC. CORP., 27 E. Philadelphia 
St., York, Pa.—V/ 

JONES-ORME CO., 2233 University Ave., St. Paul. 
Minr.—W 

KARADIO CORPORATION, 2233 University Ave. St. 
Paul, Minn.—W WS 

KELLOGG SWITCHBOARD & SUPPLY CO. iiSO 
S. Cicero Ave., Chicago. Ill,—W 
•KNIGHT, Allied Radio Corp. 

LAFAYETTE RADIO CORP., I!>0 6th Ave. New 
York, N. Y.—V/ 

LAKE MFG. CO., 2323 Chestnut St., Oakland, Calif. 

•'’Voycair*—V/ * 

MAJESTIC RADIO & TELEVISION CORP., 2600 V/. 

SOtti St.. Chicago, til.—V/, WS 
MILES REPRODUCER CO., INC., 8l2 Broadway 
New York, N. Y.-W, WS 

MILLION Radio & television labs. 685 W. 
Ohio St., Chicago, III., •''MIlMon“—W ' 

MONTGOMERY WARD & CO.. 619 W. Chicago 
Ave., Chicago, III.—W 

C^ERADlO Mf^. CO., 13th 3f htd'ana Sts., St. 

Charles. Ill.—W ‘ 

FaCENT engineering CORP., 79 Madison Ave 
New York, N. Y., - Pacenf-W ‘ 

PHONOTONE LABORATORIES, fNC. S. E. I5th St. 

Washington |nd.—V/ ' * 

RACON ELECTRIC CO.. INC., 52 E. 19th St., New 
York N. Y.-V/ 

RAOEX CORPORATION. 1733 Milwaulee Ave. Chi¬ 
cago. Ill.—W WS 

RADIO ELECTRIC SERVICE CO., INC.. N. W. Cor. 
7th & Arch Sts., Phila., Pa—W, WS 

RADIO RKEPTOR CO.. INC., '2SI W. 19th St., 
New York N. Y—W 

RADIO WIRE TELEVISION. (NC.. 100 6th Ave 
New York, N. Y.-W, WS * 

RADOLEK company. 601 \V. Ra-dol.-^' St. CS- 
cago. Ml.. *-'Radolek'‘—W, WS 

RCA MFG, CO., Fro^'t 8t Coooer Sts. Ca“d^' 
N. J.-W, VJS . - , 

REGAL AMPLIFIER MFG. COR?.. 14 W. I7t^' St 
New York. N. Y.-W, WS 

REMLER CO.. LTD.. 2(0l Br,.a-t St.. San Francisco 
Calif., •"Renlor W 

EETCHELL CARLSON, INC.. 2233 Unive-sit/ Ave,, 
St. Paul. Minn.—W 

S'LLCOX RADIO & TELEVISION CORP., 60 Wall 
Tower, New York, N. Y.—V/. WS 

^'"w CO., 2l2 Fultc” St., New York, N. Y,— 


TALK-A.PHONE MFG. CO.. 1847 S. Millard Ave., 
Chtcago, II!.—W 

TELEmOTOR CORPORATION, 260 5th Ave. New 
York, N. Y.-W 

TELE radio ENGINEERING CORP.. 484*90 Broome 
St.. New York, N. Y.—WS 

TELEX PRODUCTS CO., Minneapolis, Minn.—W 

TRANSDUCER LABORATORIES. 42 W. 48th St. New 
York, N. Y.—W 

TRANSFORMER CORP. OF AMERICA. 69 Wooster 
St.. New York. N. Y.^ •“Clarion"—W 

TRANSMARINE RAD|6, INC., 1184 Broadway 
Hewlett L. I.. N. Y.-W. WS 

UNIVERSAL MICROPHONE CO., l-glervood. Calif. 
—W 

VIBRALOC MFGi CO., 1273 MiSSlon St., San Fran¬ 
cisco. Calif.—W 

•VOYCALL, Lake Mfq. Co. 

TH^ WEBSTER CO., 5622 W. B con^i'^gdale Ave. 
Chicago. Ml.—W ' 

WEBSTER ELECTRIC CO., Ra-.i-e, Wis.—W 

WESTERJN^ELEC. CO., 300 Central Ave., Kearny. 

WESTERN 'sound & ELECTRIC LABS., INC.. 311 
W. Kiibourn Ave., Milwajkee, Wis,—W 


LINE FILTERS 




Power‘Hlfers (industrial) . . P 

Radio set (for the home) . R 

AMERICAN COMMUNICATIONS CORP. 123 Lib- 
n".' St.. New York. N. Y.— P R 

AMERICAN CONDENSER COR^./2503 S. Michigan 
Ave., Chicago, Mi.—P R 

AEROVOX CORPORATION, No.^ B-a-o-d. Mass.—R 

BELDEN MFG. CO.. 46^7 V/. Vj- B.-e S*.’ C^cago. 

bud' RADIO, INC., 5::= C A. , Cevefa d 
Ohio—R 

CARRON MFG. CO., 4.5 S. S* C^-'caao 

III.—R ’ 

CONTINENTAL CARBON !NC.. \2<>C0 L Ave 
Cleveland. Ohio—P, P 

CONSOLIDATED WIRE & ASSOC ATED CORPS.. 512 
S. Peona St., Chicago, In.—R 


CRUMPACKER DIST. CORP., )B0l Fannin St., Hous¬ 
ton. Teit.—P. R 

ELECTRO PRODUCTS LABORATORIES 549 W. Ran* 
dolph St., Chicago, Ml.—P, R 

FISCHER DISTRIBUTING CORP., 222 Fulton St. 
New York. N. Y.—P. R 

M. M. FLERON & SON, INC., H3 N. Broad St. 
Trenton, N. J.—R 

GENERAL ELECTRIC CO.. Schcnectody. N. Y.-R 

GUIDED RADIO CORP.. 113 E. 25th St.. Ne- York 
N. Y.—P 

HAMMOND MFG. CO., Guelph, Ontario, Canada 

HARRISON RADIO CO., 12 V/. Broadway, New 
York, N. Y.—P, R 

HKBERJ'^H. HORN, 120’ S. Oi'/e St., Los Angeles. 

INSULINE CORP. OF AMERICA 30-30 Nort^'cr 
Blvd.. Long Island Clt,. N. Y.—? R 
KENYON TRANSFORMER CO.. INC., 840 Barr, St. 
Bronx. N, Y.—P 

LAFAYETTE RADIO CORP., 100 6th Ave. New 
York, N, Y.—P, R 

MEISSNER MFG. CO.. Ml. Carmel. 111.—R 

P. R. MAUORY & CO., INC., 3029 E. Washington 
St., Indianapolis. Ind.—P. R 
M S H SPORTING GOODS CO., 512 Market St. 
Phila., Pa.—P. R 

MONTGOMERY WARD & CO., 619 W. Chicago 
Ave., Chicago, III.— P, R 

OHMIT^ MFG. CO., 4835 W. Flournoy St., Chicago. 

PHILCO RADIO & TELEVISION CORP., Phila. Pa 
—P. ft . . ■ 

PHILMORE MFG. CO.. INC., 113 Urive-sit/ Place, 
New York, N. Y.—R 

RADEX CORPORATION, 1733 Milwaukee Ave., Chi¬ 
cago, fll.—R 

RADIO ELECTRIC SERVICE CO.. INC. N. W. 

Cor. 7th 8f Arch Sts., P^ila., Pa.—P R * 

RADOLEK company, 601 V/. Ra-iaoloh St., Chi* 
cago, (II.—P. ft 

MAURICE SCHWARTZ & SON. 7l0-7l2 Broadway 
Sche'^ectady, N. Y.— P. R 

SPRAGUE PRODUCTS CO.. North Adams, Mass 
—P, R 

SUN RADIO CO., 2)2 Fulton St., New Yo-k. N. Y. 
—P. ft 

TECHNICAL APPLIANCE CORP. 17 E 16th St. 
New York. N. Y.—R 

TOBE DEUTSCHMANN COR?., Washington St., 
Canton. Mass.—P 

UNITED TRANSFORMER CORP., 150 Varirk St. New 
York, N. Y.—P 

(CanihiKcd i:cxt ujont^i.) 


Mr. Radio Servicemans 

RSA MEANS BUSINESS! 

New business promotion plans and new member-helps spell increased profits 
for RSA members at the start of the new sea.son. Watch for the RSA 
Replacement Parts Guide—New Broadcast Promotions—New Member 
Helps! I>on’t be the last man in \-our neighborhood to join RSA. Send the 
Coupon Today! 


■■■HH MAIL THIS COUPON NOWIhmbbi 

RADIO SERVICEMEN OF AMERICA. INC. 

304 S. Dearbora St., Chicago, til. 

I am interested in RS.\ Membership, Tell me about it. 


LeVs Grow Together 
in 1940! 


Name 


Address ....... _ 

C'‘r...... . State 


[iC-ll4i> 


RADIO SERVICEMEN 
OF AMERICA, Ino. 

Reliable Service Assured 

JOE MARTY, JR., EXECUTIVE SECRETARY 
IM S. DEARBORN STREET, CHICAGO. U.S.A. 


318 


RADIO-CRAFT 


For NOVEMBER. 1940 




















•SHOP NOTES—KINKS—CIRCUITS* 


HUM ELIMINATION 



# HUM has always been one of the Service¬ 
man’s problems in radio repairing. I’ve 
found one way, here illustrated, of effective 
hum reduction, especially when it originates 
in the speaker. The trick is to feed a small 
A.C. voltage to the voice coil in an opposite 
phase to the hum voltage originating in the 
speaker. The amount of hum voltage fed to 
the speaker can be adjusted by means of 
the potentiometer’s slider in order to bal¬ 
ance-out the unwanted hum voltage. It has 
proven very helpful to me, especially in the 
older sets. 

Harold R. Kuntz, 
Brooklyn, N, V. 


UNIFORM HOUSINGS FOR TEST 
EQUIPMENT 



• TO bring testing instruments of different 
panel sizes to a uniform height, and above 
the level of the receiver under test, the 
re-installation of the instruments in cabinets 
of identical height and fitted with drawers 
for test leads, etc., offers a practical and 
inexpensive solution. Utilizing separate cab¬ 
inets, rather than combining the instru¬ 
ments on one panel, permits rapid inter¬ 
change of their positions to meet the con¬ 
venience of the technician. 

Eddy Radio Service System, 
Springfield Gardens, *V. Y. 


IMPROVISED BEAT-FREQUENCY 
OSCILLATOR 



oscillator to iiny superheterodyne receiver 
with only the addition of a 2,000-ohm vol¬ 
ume control which any one can put on ex¬ 
ternally without interfering with the re¬ 
ceiver circuit. Simply raise the tube shield 
on the 1st intermediate-frequency amplifier 
tube and use some tape to keep it from 


touching the chassis; or in the case of form- 
fitting shields, bend the groumling prong 
away from the shield so that the shield has 
no contact with chassis. 

Next fasten a short piece of wire from 
the center of a 2,000-ohm potentiometer 
volume control to chassis, and Eonnect an¬ 
other piece of insulated wire from one of 
the outside connections of the control to the 
tube shield. When the control arm is rotated 
so as to remove all resistance between the 
shield and chassis the tube circuit will not 
oscillate as before, but when rotated so as 
to introduce resistance between shield and 
chassis it will regenerate, and if turned far 
enough will go into oscillation. 

Many radio amateurs who use orilinary 
receivers will find this a very inexpensive 
and quickly-constructed beat o.scillator for 
receiving code and locating weak stations; 
it also makes the receiver twice as .sensitive 
by the regeneration. 

Receiver circuits which will not oscillate 
with the shield removed from tube, will do 
so if the shield is on the tube but insulated 
from the chassis. Receiver using metal tubes 
can be use<l this way also by substituting a 
glass tube of the same number (called the 
G series) and then putting a shield over it 
as illustrated. 

(Mrs.) Ole FrCLEST^n, 

Powers Luke, yorth lJukota* 



COMPLETE SELECTIONS 
GUARANTEED QUALITY 

Faster Delivery 

MoHt coniDlftc stocks of fiil- 
i-rsul anti Kxuct Duplicate Kc 
hlarcinpiu and Kop.tir Tarts. 
Radio Si-ls, and .\niaieur Sop 
i Ilfs 

P. A. EQUIPMENT 

Separate amplillcrs or roiiiplete 
svsiems with any ileslred as¬ 
sortment of spt-akers. norxis. 
baffles and imrroplioncs. Every¬ 
th! us from ^ to 100 watts. 
iTlccs that save money for you. 

ELECTRICAL APPLIANCES 

E\ii 1 priiiits for you! Standard Brand Electric Irons, 
j Cl ills. Toasters. Tercolators, Waffle Irons, Vacuum 
tleaiiers, (‘lot-ks. Mixers, ^ ^, 

I ’"waIlVhislcoupon topay 

I The RADOLEK Co. 

I «iiil W. RuiidolpU St,. I'lticaKo. DcPt. C-47 
I tLc .New Mill Radio TroAt Guide FREE. 


''iliac 


. Di'iili'i { . I 

Sen irfiiiuii Y. .\iiiutehrY.t 



WARNING TO RADiO-CRAFT REAPERS 

Badio-Craft has no representatives in the field .-olicitinv subscriptions, in the ”door-to-door 
fashion. Pay no money to any person who to your home, store or service shop and 

represents himself as beinjf an agent for padio-Craft. Subscriptions may be safely obtained 
only from authorized subscription agencies, whose names we ^all be glad to furnish, or 
directly from us hv mail. Address your letter to Subscription Dept., Iladw-Craft, 20 Vesey 
St., New York, N. Y. _ 


^ei 'Tkll eiecixtc 

ABSOLUTELY FREE! 


OPERATES ON 
110-VOLT. 60-CYCLE 
A.C. LINE 


WE SHIP ELECTRIC DRY 
SHAVER THE SAME DAY 
YOITR SUBSCRIPTION 
ORDER IS RECEIVED. 


JUST THINK OF IT—you can get absolutely 
FREE, the useful DRY ELECTRIC SHAVER 
which is shown at the left. This ELECTRIC 
DRY SHAVER is sent to you by the publisher^ 
with a one-year subscription to KADIO-CRAFTl 

Hara Ara tha Faaturas or Tha 

ELECTRIC DRY SHAVER 

Construet«d of motal with attract I vo red bronzo 
finish. Scicntiflcally constructod to aivo a perfectly 
clean shave. 5*foot rubber Insulated cord and plut. 
Constructed to last for many years. 


Operates from 110*volt. 60-cyclo A.C. olec* 
trie line. Carries a two-year manufacturer’s 
guarantee. A flno quality, self-sharpenini 
toilet necessity. 

Rend j-our subscription to RADIO-GRAFT 
for One Year (12 issues) and receive Ab¬ 
solutely FRF.E one nf these remarkable 
Electric Dry .Sharers. New subscribers 
are accepted or you may extend your pres¬ 
ent subscription another tweire months. 
.Mall j-our remittance of $2.00 (plus 25c 
for Shippintr charxes on Sharer! to the 
publishers. (Canada and forelm 
|2.Tr>.i You will receive your 
DRY ELECTRIC SHAVER Im¬ 
mediately by return mall. Use 
coupon below to enter jrour 
subscription. 

RADIO-CRAFT 

20 Vesey Street, New York, N. Y, 


RADIO-CRAFT, 20 Vomt Street, New York, N, Y. 

Gentlemen; Enclosed find my remlttanca nf I2.0(> for which enter my 
^.it.^crlprlon to RADTO-rRAFT for one year <12 Issues). Send ^ 
.mmediately FRF.E, FLECTRIG DRY snA\T.R tCanada and 
$2 75). In r. R. add only 25e additional to corer shipping charges on 

. haver. ^ Rubsertber O Extend Present Subscription 


Name 


CLIP COUPON— 

AND MAILT 


I 

f 

\ 


City . . State . ... ■ 

('fern! Hmilianre bv check, money order or unused U.S. Postage Stamps. ■ 

RiLl-t*r letter if you «<ncl pa«h or *tanips,) RC-II40 | 
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•BOOK REVIEWS* 


—GEOPHVSICAL- 

PROSPECTING OUTFITS 



tUIE rRINTS and IHSTRUCTIONS 

F«r Buildingr the Followinjt Treasure 
Finders and Prospecting Outfits 

Folder No. 1. The "R«<Iififl*vtor Pilot"—con- 
aists of a 2 >tube transmitter and 3 -tubo 
recehror. Principle: radiated Wave from 
transmitter loop is reflected back to receiver 
loop. Fmits viHtial and aural signals. Tubes 
used; two 1A5G—two 1N5G—one 1 H 5 G. 
Folder No. 2 . The^ ‘‘Harmonic Frequency Lo¬ 
cator”—Transmitter radiates low frequency 
wave to receiver, tuned to one of Harmonics 
of transmitter. Using regenerative circuit. 
Emits aural signals. Tubes used: one IGGG 
^ne 1 N 6 G. 

Folder No, 3, The “Beat-Note Indicator”—Two 
oscillators so adjusted as to produce beat- 
note. Emits visual .and aural signals. Tub^ 
used: Three type '30. 

Folder No. 4. The “Radio-Balance Surveyor” 
—a modulated transmitter an«i very sensi¬ 
tive loop receiver. Principle: Balanced 
loop. Emits visual and aural signals. By tri¬ 
angulation depth of objects in ground can 
be establishe<l. Tubes used: Seven type *30. 
Folder No, 5, The “Variable Inductance Moni¬ 
tor”—a single tube oscillator generating 
fixed modulated signals and receiver em¬ 
ploying two stages R.F. amplification. 
Works on the inductance principle. Emits 
aural signals. Tubes used; six t>T>e *30. 
Folder No. 6. The “Hughes Inductance-Ral. 
ance Explorer”—a single tube Hartley os¬ 
cillator transmitter and sensitive 3 -tubo re¬ 
ceiver. Principle: Wheatstone bridge. Emit.s 
aural signals. Tubes used; two type '30— 
one type '32—one type '33. 

Folder No. 7. The “Radiodyne Prospector’*-- 
a completely shielded instrument. Principle: 
Balanced loop. Transmitter, receiver and 
batteries enclosed in steel box. Very large 
field of radiation and depth of penetration. 
Emits aural signals. Tubes us^; two INfiG 
—One 1040—one 1H5G—one iQo—one IG4. 

With any one of the modern geophysical 
methods described in the Blue-Print patterns. 
Radio outfits and instruments can be con¬ 
structed to locate metal and «»re deposits 
(prospecting) ; finding lost or buried treas¬ 
ures : metal war relics : sea and land mines 
and “duds"; mineral deposits; subterranean 
water vrins: oil d 4 ‘i>o 9 it 8 (under certain cir¬ 
cumstances); buried gas atul water pipes; 
tools or other metallic object- sunken in wa¬ 
ter, etc., etc. 

Each 9«t of blueprints and instructions enclosed in 
hoavy envelope 49 '% I2' r>. Blueprints 22” x 
34”: eioht'pafle illustrated 8 ' 3 ” x 11' fold, e/1/4 
or of instructions and construction data .. 

Add ac tor postage 

Tho complete set of seven folders.r-j aa 

Shipping weight 2 lbs. (add 23c for ship, 

Ping anywhere in U.S.A.l 
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PERPETUAL TROI RI.K SHOOTER’S MAN¬ 
ILA!,. Vol. XI. Publi< 4 hed by Jnhn F. Rider 
® * ll^i, hard cover and loone-leaf 
binding, over 1,600 pages. Price $ 10 , 

Nfweat ndditiiin to the well-known Ruler’s 
Service Manuals i*; the l.G(i(i-pg. volume No. XI 
which dilTers fnuu preceding manuals in 2 n*- 
apects: the text structur»* has been ehangod to 
afford more completo service information in K-.h 
space: and, a new principle of indexing has Ken 
applietl which makes it eji.^ier for Servicemen t«» 
s|iol dosircMl cireuits. Ineluib^cl with the manual 
K a apivial 18-pg. Itooklet i-omhiiiiiig ji con¬ 
venient index to circuit-; and. an aualy.'-is «pf 
eireiiit features in the new rn«lio &ets. 

.Mso inchidiHl witli this manual is a “vest 
pocket manual supplement” coritaining a con- 
v<>iiient index to the manual and important in¬ 
formation such as transformer, resistor an<l c«m. 
<letiser eedtir eodes, etc.. fi»r which the Serviceman 
finds evorVilay use. 

FESSENDEN—Bl ILDER OF TOMORROWS, 
by Helen M, Fessenden (1910). Published by 
Coward-McCann, Itic, Size, 6 x 9 ins., cloth cover, 
362 pgM. Price. $3.00. 

In the bkigrtiphy, “Fi'saonden—Builder of To- 
m<*rrows,** thi* wife <pf the former professor «if 
electrical cngiiusTing at Purdue University, In¬ 
diana and at Western University (University of 
PitUburgh). has erectetl a moniimcmt to the work 
of Ki‘ginald A. Fessenden, one 4 if the pioneer 
builders t»f the Ratlio Km pi re. 

He is iH>rhupH l»est kmiwn for the system of 
ra«lio telegraphy and telephony which hears his 
name. The Fessenilen System communication 
incliidetl only some of his r>ft 0 patents, tdherw 
widely kn«)wn being for example a marine depth 
firiih^r and :« system of Mihmarine signaling. 

Here for the first time is pn^s^rntwl the insole 
life story of the trials atul problem.s that K'set 
a man who ns early as 1900 had demonstrated 
hif 4»wn sy.«t4‘m nf radio teU-phony ; and in lOhO 
2-way trunsat lantie radui telegraiihy. 

TELEVISION RECEIViNt; EQUIP.MENT. by 
W, T. Cocking (1940), Published hy lliffe & Sons 
Ltd., London, England. American agent: Nurde- 
mann Pub, Co., Inc, Size. 5 x 7*^ ins., cloth 
cover, 167 illustrations. 3(MI pj^s. Price, 7 10: 
in IT, S., $2,2.7. 

Here is a meaty book on television which pro- j 
serves for posterity the :;dvanc 4 *s in televisi<in 
which t»M(k place in England prior t 4 i C 4 *ssntinti 
of activiti«*s “f«»r tho iluratum.” The IxKtk is ex¬ 
cellently illnstrattsl. The following chapters st»- 
lecte<l at r;ind 44 m ini pan an impression of its 
intents. 

Chapter 1- rieneral Princi|ilt*s tif Television; 
Chapter 12- Siiperheterod.Mie I iiterferencM* Prob¬ 
lems; Chapter Hi- Stieeial Television Cin uit:-.: 
Chapb'r 111—Faults and Their U«-nie 4 lics: Chap¬ 
ter 20—Television Servicing. 

MOTOROLA AUTO-RADlO SERVICE .MAN- 
I'.AI,—1941 Edition. Published by Supreme PuK 
licatiima. Size, SVl* x II ins., stiff paper cover. 

96 pgs. Price. $ 1 . 

Thi.s tliagram. alignment and tronbU*-sh*)otirig 
manual is dt*Hcribe<I as containing “information 
for repairing every Motorola radio." 

In adilititin to a large number of Motorola 
Hinlvin Mfg. Corp. I radio receiver diagrams. th»> 
luMik Contains individuiil sections titled a< fol¬ 
lows; servic 4 * hints, 4 'oil cidt»r c<Hb>s. alignment 
procedure, tnstitllal ioti of the Magic Klimitnah- 
for 4'limiuntion of ignithui interfereneo. eliminat¬ 
ing other tytK« 4 »f interference, servicing push- 
buftun tuning contnds. u-«• of oscilloscope in 
alignment, and service deUdU on the electric 
nntomatie tuiur. The boi>k c«»jclndcs with a 
general discussum of wh»el and tire >tutie. 

NOTIONS COMPI.EMENTAIHES SIR l.ES 
TURKS ELECTRON KlUKS. by M. (’hauvierre 
(1940). Published by Dunad, Paris. France. Size, 

X ins., stiff paper cover, profusely illus- 1 
trated, 20 1 pgs. Price. 91 francs. * 

This newest l>o»»k. by a t*rof«-. 4 ,or at the (Vn 1 i-d i 
School of R}uli<i and a CotunUing engineer. >tip- 
piemeiits ilie previoiply-mtblishcd Woi-k of Mt^suy 
in France. Chalfce in America and Barkbansen 
in England. The bot«k discti'^sos jd th(M»retical 
terms the eleniciits of ekctronic- <i|»eration. 

Essentially mathematical, the IxMik is ttsi lu^avy 
f4»r aPiircciatlon except by tho-o wb.i ;iro familiar 
with technical Fr«*ncb. The following an* the tirh-s | 
a few chapter headings scb*ct4-d at randuni: 
CTiapter I Is a stiuly «if lamps in general: ("hap- 1 
ter HI. ilisfortion ; Chntdcr IV, power nmtdtlica- 
tion : Chapter VI. detoctiou. 
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PUBLIC ADDRESS EQUIPMENT 


Amjdifier (’ 0 . of Amcriea. 


.283 

Krw<iod Sound Eiptipment 

«fll)|T1 N]|*4 *Iv 1 tlEtll^T 

Co. 

.283 

' 1 »» X ■ • X t rw 1 1M 11|3 *4 • 

.Miles Reproducer t o. 


. • < V 

.279 

.Music Ma>ttr Mfg. Co..., 


. 27:t 

RCA Mfg. Co.. Ine. 


.279 

The Turner Compauv. 


.289 

T iiiver'^al Micruphoiu* Co., 

Ltd. 

.283 

F ni\ cr^ity LaKn'atories.... 


.279 

SVright*!)eC«ister, Inc. 


.283 


PUBLI$HERS 


Aiidel. Publishers. 

Data Print Co. 

.Milh-r, Wayne. 

Naticinal Plans Inst. 

Radcraft PirblicatiotiB, Inc.262. 

Radio & Technical Pub. Co. 

Radio Publications. 

Sni»reme Pubik'atams.2S0. 295, 

Tech n if ax .. 


.201 

.295 

.275 

.261 

.260 

.:ho 

802 

320 


RADIO PARTS 

Aniperite Co.Inside Front C‘ov«>r 

Bright Star Battery Company.269 

Ihiiiiont Electric (’»►.. Inc.27.7 

Hanimarlitiid Mfg. Co.271 

International Resistance Co.267 

.N'arjonal Union Radio Con.. 

Oh mite Mfg. C»»mpany.29S 

Sujar Mfg. Corp.273 


RADIO SETS 

(loldcntone Radio Co. 

Howard Ka<lio Co. 

Midwest Radio Corp. 

K. H. Scott Radii» Lab.. Inc.. 


.273 

.2Sl 

.305 

.202 


RADIO SUPPLY HOUSES 

.\ I lied Radiit Corp. . 289 

Anchor Radu* Distributing Service.2*'7 

Burstein-.XpideKv Co.271 

l.afayeite Radio Corp. 3(11 


SCHOOLS 


Capiiid Radio F.ng. Inst. 


Lincida Engineering School.. 


Nata»nal Radio Institute. 

,. . . 2.77 

National Schinds.. 

_261 

Radio Training A.-.hic. 

...261 

KC.A Institutes.. 



TEST EQUIPMENT 


Mi i^.siier Mfg. Company. 

. . .259 

Readrite Meter Works... 

...288 

RC.A Manufacturing Inc. 

.. .307 

Simpson Elwtiic Company. .In-ide Back C«*vor 

Suiierior Instruments Co.271. 2‘ 

73. 27.7 

Supreme ln.<iruments Corp. 

...292 

Triplett Electrical Instrument Co.. .Back Cover 

TUBES 




MISCELLANEOUS 

Cl.^•.*•i(^ed Six-tioii.. 

...304 

I.aiica>t«'r, .Allw im* &. Rommel. 

...292 

Kaditi ScivicenuMi of America.. . . 

...318 

Remington Rand, Inc. 


Win III stock Typewriter Co. 

...302 

(While every precaution is taken to 

insure 

accur:icy. %%e cannot guarantee again.st the 

)M>'4.’4ibiIiiy «if an occasional change or 
suiii ill the preparation of this index.) 
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You can't fmd it in 
the dictionary . . • . 
but you can find it in 

TODAY’S SIMPSON LINE 


MODEL 400 TUBE TESTER 

N ever before have so many 
advanced features been corn* 
bined in a tube tester. These fea¬ 
tures include: 

UNIT DESIGN the socket panel and 
the roll chart can be individually 
removed. Replacement units can bo 
ordered for those needing recondi¬ 
tioning or replacement while you 
keep right on using the tester. 
Obsolescence eifects only individual 
units—not entire tester. Old units 
can be returned lor credit so that 
you can keep the tester up to date 
at low cost. 

SPARE SOCKETS —Two spare sockets 
(one large and one small) are pro¬ 
vided in addition to sockets for 4« 
Model 500 5, 6« 7 and 8-prong tubes, loctals* 

bantams, midgets and miniatures. 
VISUAL GUIDE —Note guide lines that "tie in" roll chart with 
switches, preventing errors. 

three-way SWITCHING- -Each toggle switch has "off" posi- 
tion so that any prong can be left open. Valuable in testing 
tubes like ILNG or tapped filament tubes like 3SZS; also 
various sections of multipurpose tubes in present or future 
groupings. 


TF you saw Simpson Instruments at the show 
^ you saw something that ordinary words can't 
describe. In Hollywood they call it "oomph'* 
• . . today's fast way of saying "more of 
everything". 

The Model 400 Tube tester (opposite) is typical 
of these Simpson Testers that have more of 
everything . .. more class, more precision, more 
engineering against obsolescence. We studied 
your right-now testing problem; then solved it 
all the way in an instrument as modern as to¬ 
morrow. 

Right down the line Simpson Instruments have 
been designed by and for your needs. A few 
leaders in the 1940 Simpson hit parade are 
briefly described here. All are covered by the 
handsome new catalog. 

>lsk for your copy 

SIMPSON ELECTRIC COMPANY 

5216-18 Kinzie Street, Chicago, Illinois 


// 


Speed roll chart —Smoother, better operation than ever 
before. In addition to regular listing has numerical index 
which speeds up reading. Also has window for writing 
data for at least 50 now tubes on blank portion of roll chart. 
Entire chart easily and inexpensively replaced. 

YOUR name engraved ON THE PANEL— Simply send us the 
plate. No charge whatever. OA HA 

Your price on Model 400 . 

model 500. Same instrument in display cabinet with big* 
9-inch meter (see illustration)—a remarkable tube 
merchandiser... 


$43.00 



MODEL 450 

"TEST MASTER" 

• Service men have called 
it more for the money than 
any all-service tube and set 
tester on the market. Has 
new Simpson S-way switch¬ 
ing as described above: 
sockets for 4. 5, 6 and 

7-prong tubes, loctals and 
bantams. As set tester has 8 
A.C. voltage ranges: 5 re¬ 
sistance ranaes; 5 milHamp 
ranges; 5 Decibel ranges. 

o'nT/,’’"”. $39.75 



smpsoH 


STAY ACC**/lCLJte 


MODEL 310 
SIGNAL GENERATOR 

• Reports from inde¬ 
pendent laboratories 
prove this to be tho 
most stable and ac¬ 
curate direct-reading 
signal generator 
ever offered at a 
price you e*57 
can pay 
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•Automatic 

VOLT-OHM- 

MILLIAMMETE 


PUSH 


Push-button switching by a new, simpler 
way makes the Model I200-F an entirely 
automatic Volt-Ohm-Milliammeter with 
maximum speed and minimum switching. 
Only one button need be pressed for any 
range and test setting. Ranges; DC 0-l0» 
50-250-500-1000 at 25,000 ohms per volt. 

. . . AC 0-10-50-250-500-1000 at 1000 
ohms per volt. DC Milliamperes 0-1-1 0-50- 
250. . . . 0-50 DC Microamperes. . . . 
Resistance O-IOOO Low Ohms, shunt type 
circuit; 0-300.000 ohms; 0-3 and 0-30 
Megohms, series type circuit. Self-con¬ 
tained batteries for all ranges. RED • DOT 
Lifetime Guaranteed Instrument, rectifier 
type. Plug-in rectifier simplifies replace¬ 
ment in case of accidental damage. Metal 
case with rich brown suede enamel finish. 
Panel with attractive three-tone finish. 
Dealer Net Price $27,84 


$27.84 

DEALER NET PRICE 



'’volt 


_ Write for cafaloq 

on complete line of test 
equipment. Triplett also manufactures elec¬ 
trical measuring instruments in more than 25 
case styles. Section 1611 Harmon Drive, 


Model 1200>A . . . Selector Switch Oper¬ 
ated . . 2,000 Ohms per Volt DC , . , 
Volt-Ohm-Milliammeter . . , Dealer Net 
Price $21.84 

Model 1200-C , , , Selector Switch Oper¬ 
ated . . 5,000 Ohms per Volt DC . . . 
Volt-Ohm-Milliammeter . . . Dealer Net 
Price $22,84 


Model 120D.E . . , 

Selector Switch Oper¬ 
ated . . . 25,000 Ohms 
per Volt DC . . . Volt- 
Ohm-Milliammeter . . . 
Dealer Net Price 

$25,84 


PftlUW*'*” ’VVl-sixe V "C' 

A cotnp'®*' ’’“with 
atoP«'f ’ J 300. lor WigH'' 

2So!oOO Deader 

Net Price ^--- 


THE TRIPLETT ELECTRICAL IHSTRUMEHT COMPANY 

^6:" _ Bluffton, Ohip . 











